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INTRODUCTION 


With a view toward a more accurate and descriptive title, the name MICROFILM ABSTRACTS 
has been changed to DISSERTATION ABSTRACTS. The format has been changed from 5 1/2 x 8 1/2 
inches to 8 1/2 x 11 inches, since with this larger size less shelf space will be required in libraries. 
There will be six issues per year, one containing cumulative author and subject indexes for the year. 
The free distribution to selected libraries has been discontinued in favor of a straight subscription 
basis. 

It is hoped that the use of microfilm publication will increase, since greater participation makes 
DISSERTATION ABSTRACTS an increasingly valuable bibliographical tool. 

The normal procedure for publication by microfilm is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in DISSERTATION ABSTRACTS for a charge of $2.00 each. When 
a university wishes to prepare its own negatives according to certain specified standards, and have 
that negative stored at University Microfilms where it will be available for duplication, the charge 
is $12.00, which includes publication ‘and distribution of the abstract and storage of the negative. 
Conceivably certain institutions will wish not only to prepare their own negatives, but to service 
copies as well in either microfilm, microcard or microprint. In this instance the abstract will be 
printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the ser- 
vicing institution. Interested institutions should write University Microfilms for further details of 
this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 
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Upon recommendation of the Committee on Microfilming of Doctoral Dissertations of the Asso- 
ciation of Research Libraries, the subject headings have been adjusted to agree with those used by 


Trotier in DOCTORAL DISSERTATIONS.* For this volume, then, there is a mixed system of sub- 
ject headings. It is anticipated that in succeeding volumes the classification headings will be better 


systematized and clarified. 


*DOCTORAL DISSERTATIONS ACCEPTED BY AMERICAN UNIVERSITIES. 1949-50 (Number 17), 
ed. A. H. Trotier and M. Harman. New York, 1950. 
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STUDIES OF THE EFFECTS OF PREGNANT 
MARE SERUM ON THE BREEDING 
PHENOMENA OF THE EWE 


(Publication No. 4331) 


William Allen Cowan, Ph.D. 
University of Minnesota, 1952 


Sheep productivity is limited by the lambs 
dropped in a period of time. The use of hormones 
has been suggested as one means of improving 
breeding efficiency of sheep. 

From 1948-1952, twelve experiments involving 
751 ewes were conducted on the effects of Pregnant 
Mare Serum on reproductive performance during the 
natural breeding season, outside the natural breed- 
ing season, with yearling ewes, ewe lambs, and on 
obtaining a second lamb crop. 

Two 250 rat unit injections of PMS in six sterile 
and four “lost-lamb” anestrus ewes caused estrus 
in nine of them. Eight ewes exhibited estrus the 
second or third day following the second injection. 
Four ewes conceived. 

Two trials were conducted on early summer 
breeding of 185 ewes (50 per cent Dorset breeding) 
injected with 250 rat units of PMS at the start of the 
breeding period. In the PMS groups, 16.5 and 17.1 
more lambs resulted per hundred ewes exposed to 
breeding than in the controls. Twenty-three and 
18.9 per cent more of the PMS than control ewes 
lambed in the first third of the lambing period. 

On the problem of obtaining a Second lambing in 
a year, thirty-six random selected, early lambed 
(Nov., Dec., Jan.) Dorset-Delaine ewes received two 
250 rat unit injections of PMS (fourteen days apart). 
Eighty-five similar ewes served as controls. Rams 
were turned in with all ewes on January 20, 1949, 
the day of the first PMS injection. All thirty-six 
PMS ewes mated; thirty-two ewes dropped thirty- 
eight lambs in twenty-four days. Four control ewes 
mated; two dropped single lambs. 

Twelve of eighteen Southdown and Shropshire an- 
estrus yearling ewes exhibited estrus following a 
second or third (250 rat unit) injection of PMS in the 
spring of 1949. Two ewes lambed. No control ewes 
exhibited estrus. Results were unsatisfactory. The 
dosage of PMS may have been low. A ram of ques- 
tionable fertility was also involved. 

Use of PMS during the natural breeding season 
may help improve breeding efficiency. 

Fewer estrus periods per conception were re- 
quired for the PMS treated groups in three autumn 
trials (1948, 1949, 1950) involving 175 Southdown and 
Shropshire ewes; this resulted in earlier, more con- 
centrated lambing. In two of three trials prolificacy 
was improved, but was lower for the PMS ewes in 
one trial. Explanation for this lower prolificacy is 
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offered on the basis that a higher proportion of ex- 
perimental ewes conceived in the first part of the 
breeding period before reproductive activity had 
reached a high level. 

With 168 ewes at Rosemount, Minnesota in 1951, 
one injection of PMS at the start of the breeding pe- 
riod was fully as effective as two 250 rat unit injec - 
tions. By comparing the lambing records in 1952 
with those of 1951, 1950, and 1949, when hormones 
were not used, breeding efficiency was significantly 
improved in 1952 over two of the three years, but not 
appreciably different from one of the years. 

After two injections of 250 rat units of PMS, 
given sixteen days apart in November, 1951, thirty- 
four of fifty-four ewes produced lambs in April, and 
May. The amount of PMS may have been too low to 
evoke complete response in more ewe lambs. The 
1951 results were improvements over those of 1950 
when no hormones were used. 

Gonadotropic hormones should supplement, not 
supplant, normal endocrine function. At proper 
dosages and timing sequences, PMS may offer ad- 
vantages to the commercial sheep raiser. The user 
of hormones should recognize that results may be 
variable from year to year. 

Sheep breeders should select for fertility, prolifi- 
cacy, and early breeding if permanent improvements 
are to be made in the productivity of sheep flocks. 


Microfilm copy of complete manuscript of 133 
pages, $1.66. Enlargements 6” x 8”, 10¢ per page. 


THE HERITABILITY OF TOTAL EGG 
PRODUCTION, ITS COMPONENTS AND BODY 
WEIGHT, AND THEIR GENETIC AND 
ENVIRONMENTAL RELATIONSHIPS, 

IN THE DOMESTIC FOWL 


(Publication No. 4272) 


Willie Frederick Krueger, Ph.D. 
University of Missouri, 1952 


This investigation had three objectives: (1) to eval- 
uate the genetic and environmental relationship be- 
tween egg production, its components and body weight, 
(2) to determine the heritability and the nature of in- 
heritance of these traits, and (3) to construct a selec- 
tion index which would give optimum emphasis to the 
components of production and to body weight in selec- 
tion for superior egg and meat production. 

Complete production and body weight measurements 

on 3389 birds produced from 1947 through 1950 were 
utilized. The breeds included were Leghorns, New 
Hampshires, Rhode Island Reds, and White Rocks. 
Both heritability and genetic correlations were esti- 
mated from the sire, dam, and within family compo- 
nents of variance and covariance obtained from the 
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pooled analysis within breed and year, corrected for 
linear hatch effects. The traits investigated were 
sexual maturity, long pauses (seven or more days), 
short pauses (less than seven days), persistency, vi- 
ability, an average of the eight and twelve-week 
weights, and housing weight (20 or 22 weeks). Egg 
production was defined as 319 days minus days lost 
from lack of sexual maturity, long pauses, short 
pauses, lack of persistency, and mortality. 

Highly significant heritability estimates from 
twice the full-sib correlation were .28 for egg pro- 
duction, .20 for sexual maturity (Xj), .20 for long 
pauses (Xo), .16 for short pauses (X3), .10 for per- 
sistency (X4), .12 for viability (X5), .46 for ten week 
weight (Xg), and .43 for housing weight (X7). Herit- 
abilities from regression of progeny on dam were 
17, .07, .23, .21, .33, and .32 for the above traits 
omitting persistency and viability. 

Both additive and non-additive gene effects influ- 
enced total egg production, viability, ten-week weight, 
and housing weight. Sexual maturity was influenced 
partially by sex-linked genes, while average gene ef- 
fects alone could explain the inheritance of long and 
short pauses. 

Genetic correlations of egg production with early 
maturity, fewer long pauses, fewer short pauses, 
persistency, and viability were .53, .59, -.59, .38, 
and .67, respectively, computed from sire and dam 
components of covariance. Corresponding environ- 
mental correlations were small except for viability 
(.76) and short pauses (-.69). 

Positive genetic correlations were obtained be- 
tween sexual maturity and long pauses (.45), sexual 
maturity and persistency (.25), and fewer long pauses 
and persistency (.27). Fewer short pauses were cor- 
related genetically with later maturity (-.46), more 
long pauses (-.39), less persistency (-.45), and 
poorer viability (-.53). Essentially no correlation 
existed for viability with sexual maturity, long 
pauses, or persistency. These correlations indicate 
that the components of egg production are not inher- 
ited independently. 

Genetic correlation of ten-week and housing 
weights with egg production were small (.13 and .07, 
respectively), as were the environmental correla- 
tions (.00 and .09, respectively). Early sexual ma- 
turity and persistency appeared to be associated 
genetically with 10-week weight (.39 and .26) and 
housing weight (.29 and .16). No barrier to simulta- 
neous improvement in early growth and egg produc- 
tion was indicated. 

The standard partial regression coefficients indi- 
cated that net genetic merit for egg production was 
influenced importantly by viability ( .81), long pauses 
(.55), short pauses (.50), sexual maturity (.42), and 
persistency (.22). The comparable association with 
net genetic merit for early growth and egg production 
was positive for 10-week weight (.10), but slightly 
negative for housing weight (-.05). 

The index giving optimum emphasis to compo- 
nents of egg production (signs reversed) was 


I, = 61.3 + .50X 4 + .43XQ + .55X9 + .34Kq4 + .32K5 
with a heritability of 34.5 per cent. When body weight 


was included, the index became 


Ip = 106.1 + .50X, + .44X9 + .58Xq + .36X4 + .35X5 
+ 8.05X¢ - 4.09X7 


with a heritability of 32.4 per cent. The corresponding 
heritability for total production was 28.5 per cent 
suggesting greater efficiency of selection for im- 
proved egg production from the index. 


Microfilm copy of complete manuscript of 170 
pages, $2.13, Enlargements 6" x 8”, 10¢ per page. 


A STUDY OF VARIATION IN BLACK PIGMENT 
PRODUCTION IN USTILAGO ZEAE 
(BECKM.) UNGER 


(Publication No. 4343) 


Shih-I Lu, Ph.D. 
University of Minnesota, 1952 





Ustilago zeae (Beckm.) Unger comprises an indef- 
inite number of haploid biotypes and new ones arise 
abundantly through hybridization and mutation. 

Haploid biotypes may differ in many physiologic 
and cultural characters, among which color is one of 
the most distinctive. Color may range from white to 
anthracene purple, with an extensive series of inter- 
mediate shades and tints. Although numerous 
studies have been made of mutations and of recom- 
binations, including those for color, most of them 
have not been quantitative. 

The writer undertook to study quantitative inherit- 
ance of factors for color in crosses between black 
lines and white ones. 

It was necessary to search for black lines, as none 
were in stock. Isolations were therefore made from 
chlamydospores produced in nature in different geo- 
graphic regions. From Minnesota collections, only one 
per cent of the isolates were black; from Ecuador, 20 
per cent; from Guatemala, 32 per cent; and from Lou- 
isiana, 81 per cent. These results confirm and am- 
plify results obtained by Stakman, et al., who found 
that chlamydospore collections in different localities 
might differ considerably in color and pathogenicity. 

It appears that there is a certain amount of inbreeding 

in different localities, with a tendency to the production 
of ecotypes. Apparently certain ecologic isolation fac- 
tors or genetic limitations tend to prevent widespread 


interbreeding among geographically localized lines. 
In studying the suitability of black lines for inherit- 


ance studies, it was found that there was great pheno- 
typic variability in color production. Studies were 
therefore made of the reasons for this variability. The 
black color appeared promptly in colonies grown on 
potato-dextrose agar but not on the synthetic medium 
tried. The effect of sugar concentration in the medium 
was tested, but sugars had no appreciable effect. The 
pigmentation in the black lines studied probably re- 
sulted from the polymerization of oxidized phenolic 
compounds to form melanin. Therefore, color produc- 
tion depends on a, the occurrence of phenolic com- 
pounds as chromogens or color bases; b, the enzyme 
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tyrosinase as the color activator; and c, the relative 
absence of ascorbic acid, a color inhibitor. Varia- 
tion in the activity of one of more of these three with- 
in the cell, then, can cause considerable phenotypic 
variability in color. Pigmentation was intensified 
experimentally by adding certain phenolic compounds 
to a synthetic medium and was inhibited by adding as- 
corbic acid. 

During the studies on phenotypic variability in 
color it became apparent that mutation in color was 
common; therefore studies were required to ascer- 
tain whether mutation would obscure effects due to 
recombinations in the proposed inheritance experi- 
ments. By special methods of dispersing individual 
cells on the surface of solid agar, it was found that 
the rate of mutation from black to white was about 
0.1 per cent in three monosporidial black lines when 
grown in liquid media. As mutants with intermediate 
colors also were produced and as there sometimes 
was reverse mutation from white to black, a very 
heterogeneous population resulted. 

Crosses were made between black and white lines, 
and individual sporidia were isolated from promy- 
celia of the resulting chlamydospores. There was so 
much mutation in many of the segregates, however, 
that it was impossible to determine the relative im- 
portance of recombination and of mutation in the re- 
sulting lines. Individual chlamydospores which had 
produced promycelia and sporidia were therefore 
isolated and studied by the special plating method, 
but here again the variation and variability were so 
great that precise quantitative data on inheritance 
could not be obtained, even though it was evident that 
segregation had occurred. 


Microfilm copy of complete manuscript of 71 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 


A STUDY OF SOME FACTORS AFFECTING 
EFFICIENCY OF REPRODUCTION 
IN DAIRY CATTLE SERVICED 
BY ARTIFICIAL INSEMINATION 


(Publication No. 4279) 


Thomas Everette Patrick, Ph.D. 
University of Missouri, 1952 


A study was made of the effect of the site of in- 
semination in the reproductive tract of efficiency of 
reproduction of 5422 dairy cows in Louisiana artifi- 
cial breeding associations. Sixteen cooperating tech- 
nicians assisted in this study. Records compiled by 
the Louisiana Artificial Breeding Cooperative, Inc. 
were used in computing breeding efficiencies. Effi- 
ciency of reproduction was based on 60 to 90 day 
non-returns to first service. 

Breeding efficiency for the four sites of insemi- 
nation studied were as follows: combination cervix 
and body of uterus, 66 percent; middle of cervix, 66 
percent; body of uterus, 68 percent; uterine horns, 
67 percent. These differences were negligible and 
indicated that no increase in fertility may be expected 


by depositing semen beyond the mid-point of the cer- 
vix. 

A large majority of the cows studied were insemi- 
nated 7 to 18 hours after the beginning of estrus. Con- 
ception rates for cows inseminated during the first, 
second, third, and fourth six hours after estrus was 
observed were 69, 65, 68, and 66 percent respectively. 
These small differences do not indicate any important 
relation between time of insemination and breeding ef- 
ficiency for cows inseminated within 24 hours after 
the beginning of estrus. 

Semen showed a steady decline in fertility with ad- 
vancing age. A conception rate of 73.5 percent was 
obtained with semen less than 12 hours old as com- 
pared to 68.3 percent for semen 48 to 60 hours of age. 
The mean daily decline in the fertility of semen was 
3.27 percent. | 

Breeding efficiency for 507 virgin heifers was 68 
percent as compared to 67 percent for young cows and 
69 percent for mature cows. These differences were 
negligible. 

Physical condition of 5,399 dairy cows was deter- 
mined at the time of insemination. Conception rates 
for animals classed as poor, fair, good, and overfat 
were 75, 68, 65, and 66 percent, respectively. 

Data presented indicate that roughage feeding prac- 
tices were inadequate for efficient production ina 
large percentage of the herds studied. However, nei- 
ther the quantity nor quality of roughage used could be 
considered responsible for lowered breeding effi- 
ciency. The lack of supplementary minerals did not 
appear to be a factor contributing to breeding difficul- 
ties in the cows studied. 

Evidences of vaginitis were observed in 10.2 per- 
cent of the cows inseminated. Breeding efficiency for 
cows exhibiting symptoms of vaginitis was 60 percent 
as compared to 66 percent for those free from this 
condition. This difference was significant at the 5 
percent level. Data available on a limited number of 
cows indicated that Brucellosis was an important fac- 
tor affecting efficiency of reproduction. 

A significant trend in increased fertility was ob- 
served in cows bred at subsequent intervals up to 135 
days after parturition with a slight decline in those 
inseminated at later intervals. Seventy-six percent 
of the cows serviced 106 to 135 days after calving 
conceived on first service as compared to only 57 
percent conception for those insiminated less than 
37 days post-partum. 

Breeding efficiency on 94,935 first services extend- 
ing over a four-year period was studied by months and 
seasons. The mean conception rate was highest in 
June and lowest in August and February. When the data 
were summarized by seasons the percentage non-re- 
turns was highest during the spring with summer, fall, 
and winter being about equal. Semen quality was found 
to be highest during the spring and lowest during the 
summer with fall and winter being intermediate. 
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STUDIES WITH CORN-SOY TYPE RATIONS 
FOR STARTING TURKEY POULTS 


(Publication No. 4351) 


Donald H. Sherwood, Ph.D. 
University of Minnesota, 1952 


A series of experiments with corn-soy type ra- 
tions for turkey poults have been conducted. The ex- 
periments were conducted with Broad Breasted 
Bronze turkey poults, and covered a growing period 
of 4 weeks. The basal ration was composed of 48% 
soybean oil meal and 45% ground yellow corn, and 
was fortified with the following minerals: calcium, 
phosphorous, manganese, and iodized salt. The basal 
ration contained the added vitamins, A, D, riboflavin 
and B12. Procaine penicillin was also added. 

It was found that additions of calcium pantathen- 
ate, niacin, inositol, thiamin, biotin and vitamin E 
were without effect in promoting additional growth 
when added to the basal ration. 

In several experiments in which B12 was omitted 
from the basal ration, and added back in crystalline 
form it was found that turkey poults require a dietary 
source of B12, and that the requirement is between 5 
and 10 mcg /kg of ration. Feed efficiency was not ap- 
preciably affected by B12. 

It was also found that choline or betaine, at a level 
cf 0.1% and methionine at levels of 0.1% or 0.3% im- 
proved the basal ration. There was some indication 
that the choline content of the basal ration varied 
considerably when made from different batches of 
soybean oil meal, and also that the amount of choline 
in the ration decreased, or became less available as 
a result of prolonged storage. When the ration was 
deficient in both choline and B12 the mortality was 
high, indicating that B12 had a partial sparing activ- 
ity for choline. 

The addition of L-lyxoflavin at levels of 25 mgs/kg 
or more resulted in an increased growth rate. This 
was more pronounced with male birds than with birds 
of mixed sex. The addition of folic acid did not re- 
sult in weight increases which were significant at the 
5% point, but in each of several experiments the 
trend seemed to slightly favor the addition of folic 
acid to the ration of male turkeys. 

Since it was found early in the work with corn-soy 
rations that there was a high incidence of hock dis- 
order, similar to that occurring in the field, a series 
of experiments was conducted to study this condition. 
With battery raised poults the disorder manifested 
itself at 6-8 weeks of age. It was found that adding 
choline to the ration, from 1 day of age, at a level of 
0.1% greatly reduced the incidence. The addition of 
brewers dried yeast at a 5% level resulted in de- 
creading the incidence from 80% to about 10%. 

A curled toe condition found in both the field and 
laboratory, in which the third digit is curled inward, 
was found to be associated with hock disorder. Ra- 
tions that were effective in lowering the incidence of 
hock disorder also lowered the incidence of curled 


toe, 
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AN OPTIMUM WEIGHTING OF COMPONENTS 
OF PERFORMANCE IN SELECTING 
FOR HETEROSIS IN SWINE 


(Publication No. 4288) 


William Michael Warren, Ph.D. 
University of Missouri, 1952 


This study is an attempt to determine the optimum 
emphasis to be placed on performance items in evalu- 
ating lines of swine from the performance of their 
crosses. Also, the general effects of limited feeding 
on the expression of inherited differences in perform- 
ance were investigated. 

Of the 36 possible reciprocal crosses of two inbred 
Poland tester lines with nine strains of five breeds, 

30 were represented in the spring and 24 in the fall. 
All 339 spring pigs were group-fed on pasture, but only 
a representative sample of fall weaning pigs from 

each cross was fed in dry lot. One lot of 8 pigs from 
each of 8 crosses received approximately 80 per cent 
as much feed as the full-fed lot of the same cross; 
other crosses were full-fed. 

Representative gilts from each cross in the spring 
season were bred when 5-1/2 to 7-1/2 months of age, 
and were slaughtered 15 to 30 days after breeding. 
The number of ova produced and the number of em- 
bryos present were used as indicators of potential 
prolificacy of the linecross gilts. 

Carcasses from 274 pigs from all crosses were 
evaluated for yields and scores of wholesale cuts. 

Poland tester lines II and VI performed quite sim- 
ilarly in crosses, except that line VI was superior in 
maternal influence on weaning weights and in trans- 
mitted influence on prolificacy of test-cross gilts, 
while II crosses required less feed per pound of 
gain. 

The fall litters were larger in litter size at birth 
and weaning, heavier per pig at weaning and 154 days, 
faster in daily gain, higher in feed requirements per 
100 pounds of gain, less in backfat, and higher in yield 
of loin equivalent. The method of fitting constants was 
used to remove bias from the disproportionate repre- 
sentation of the tester and season influence on crosses 
from the nine lines. 

Crosses from the nine lines differed significantly 
in weight at weaning and at 154 days, in rate and econ- 
omy of gain, in all three carcass characteristics, and 
in ovulation rate, but not in numbers of embryos from 
linecross gilts. Highest ranking crosses were from 
Outbred Durocs for all measures of growth rate, and 
from Iowa Landrace for both economy of gain and net 
carcass worth, and from Outbred Hampshires for ovu- 
lation rate. 

Genetic correlations indicated that the more rap- 
idly growing crosses gained more efficiently and pro- 
duced slightly less fat carcasses. Differences between 
crosses arose partly from degree of heterosis, which 
stimulated growth and reduced feed requirements, with 
some reduction in fatness. 

Feed required for 100 pounds gain in pounds, (W), 
prolificacy of linecross gilts in pigs (X), daily rate of 
gain in pounds (Y), and yield of adjusted loin equivalent 
in per cent (Z), were combined into an index (I) to 
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evaluate the net breeding value of the nine lines with 
maximum accuracy: 


= -,0268 W + .2069 X + 5.0049 Y + .5155Z. 


The correlation of this index with net breeding value 
was .70. The lines ranked as follows in total index 
score: Iowa Landrace, Outbred Duroc, Beltsville 
Landrace, Yorkshire, Iowa Poland, V Hampshire, 
Outbred Hampshire, Outbred Poland, and T-Duroc. 
These line differences were highly significant. 

Indexes were constructed for use in selecting 
among individual sires (I,) and dams (Ig), based on 
the performance of their linecross progeny: 


I, = -.0196 W + .1937 X + 3.3463 Y + .3619 Z 
Iq = -.0090 W + .0747 X + 2.9250 Y + .2340Z. 


Limiting feed significantly reduced 154-day 
weight, rate of gain, feed required per 100 pounds 
gained, backfat thickness, and unadjusted loin equiv- 
alent, but adjusted loin equivalent was only slightly 
lower. The net advantage of limited feeding was 
greatest for those crosses which were inherently 
fatter at market weight. 
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A STUDY OF CONGENITAL DEFECTS IN RATS 
DUE TO A DEFICIENCY OF FOLIC ACID 
OR VITAMIN B,5 IN THE MATERNAL DIET 


(Publication No. 4289) 


James Ralph Whitley, Ph.D. 
University of Missouri, 1952 


Experiments were carried out which showed that 
when female rats consumed a diet that was deficient 
in folic acid approximately 2 percent of their off- 
spring were hydrocephalic. If the diet was deficient 
in vitamin Bj9 over 15 percent of the offspring were 
hydrocephalic. The abnormality was completely pre- 
vented when adequate amounts of both folic acid and 
vitamin B,9 were supplied in the maternal diet. 

Histological studies showed that the primary le- 
sion which caused hydrocephalus in the young from 
the depleted females was occlusion of the cerebral 
aqueduct. It was demonstrated that this developed in 
the embryo between the 16th and 18th day of gesta- 
tion. The closed portion of the aqueduct was usually 
reopened before birth, presumably by the increased 
cerebrospinal fluid pressure. Histological observa- 
tions on the brains of offspring which were born to 
depleted dams, but which possessed no gross symp- 
toms of hydrocephalus showed that the abnormality 
occurs in varying degrees of severity. Many of the 
litter mates of hydrocephalic animals had cerebral 
aqueducts which were abnormal in size, shape and 
type of ependymal lining even in cases where there 
was no enlargement of the lateral ventricles. 

It was also demonstrated that a maternal defi- 
ciency of folic acid resulted in offspring which had 
inferior maze learning ability when compared with 
paired controls from females on a diet composed of 


natural feedstuffs. Supplementation of the diet of the 
dam with folic acid resulted in offspring which learned 
as readily as the controls. 

Several comparisons were made of rats borne by 
stock colony females and by dams on the diet that was 
deficient in folic acid. When there were no gross 
symptoms of hydrocephalus there were no differences 
in the amount of water or choline in the brains, the 
frequency of the brain waves in the electroencephalo- 
grams, or the cerebrospinal fluid pressures. 
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A STUDY OF THE TRANSMITTING ABILITY 
OF BROWN SWISS SIRES 


(Publication No. 4290) 


Chase C. Wilson, Ph.D. 
University of Missouri, 1952 


An analysis was made of the production records of 
ancestors in the first three generations of the pedigree 
of 864 proved Brown Swiss sires, as reported by the 
Bureau of Dairy Industry, U.S.D.A. from 1942 to 1950, 
in an effort to determine the most accurate prediction 
index for the transmitting ability of an unproved sire. 

All records were standardized to a 2x milking 305- 
day lactation-mature equivalent basis by using the age 
conversion factors derived by the Bureau of Dairy In- 
dustry for Brown Swiss cattle. Both D.H.I.A. and H.I. 
R. records were used. 

The 864 proved sires studied had an average of 9.4 
daughter-dam pairs. The total tested females (dams 
and daughters) was 16,243. Their records averaged 
9,755 pounds of milk, 388 pounds of butterfat, with an 
average butterfat test of 4.0 percent. These values 
were construed to represent a fair estimate of the 
breed average for Brown Swiss on 2x-305-M.E. basis. 

This study shows little evidence of assortative mat- 
ing in the breed. Both high and low producing dams 
were mated with bulls that have prediction indexes for 
milk and fat of about the same level. The breeding of 
low producing cows to sires of gh inherent produc- 
tion is a responsible factor for the upward trend in the 
breed’s average production. 

Correlating the proved sires prediction index with 
his actual proof index resulted in essentially the same 
correlation coefficient value as the prediction index 
correlated with the production of his daughters. The 
coefficient for the former was +0.244 and +0.237 for 
the latter. The sire’s actual proof equal-parent in- 
dexes were correlated with the index of their sire’s 
(+0.165) and with their dam’s production records 
(+0.179) at sufficiently high levels to be statistically 
significant. 

The multiple regression equation of Y = 526 +.06X, 
- 05X29 - .22X3 - .28X%q4 - .30X5 - .04X6 will account 
for approximately 12 percent of the variance in the in- 
dexes of the proved sires. However, the multiple re- 
gression coefficient obtained for this equation (-0.351) 
is not statistically significant. This multiple 
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regression equation was derived when using all of the 
six tested ancestors of the proved bulls. One was 
also derived when using only the sire, dam, and the 
maternal grandsire of the proved sires. It is Y = 
174.5 + .083X,1 + .256X9 + .216X3. The multiple re- 


gression coefficient obtained for this equation (+0.320) 


is statistically significant at the 1% level. There 
were 138 bulls in the latter group as compared to 
only 46 where all six of the ancestors were tested. 

A simple, quick and accurate method of predict- 
ing the future production index of bulls is merely 1/2 
the sire’s index plus 1/2 the dam’s record. This 
prediction correlated with the bull’s actual proof in- 
dexes gave a coefficient of +0.306 which is statisti- 
cally significant at the 5% level. While this is an ar- 
bitrary method of predicting the transmitting ability 
of a bull, it is easier for breeders to handle than the 
more complicated multiple regression equations. 
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AGRONOMY 


THE INHERITANCE OF EARLINESS AMONG SIX 
COMMON VARIETIES OF AVENA 


(Publication No. 4284) 


William Paul Sappenfield, Ph.D. 
University of Missouri, 1952 


The inheritance of earliness was studied among 
the Fj, Fo, and F3 progenies of crosses among six 
oat varieties that varied in maturity from very-early 
to very-late under Missouri conditions. Fifteen 
crosses among the varieties, Mo. 0-200 (very-early), 
Andrew (very-early), Clinton (early), Shelby (inter- 
mediate), Ajax (late), and Victory (very-late) were 
made. The mode of the inheritance of earliness was 
determined on the basis of the heading of Fj, F2, and 
F3 populations in comparison with that of the parent 
varieties. Individual plants were considered as 
headed the day the first spikelet of the main panicle 
emerged from the boot. 

Earliness was inherited as an incompletely dom- 
inant character to lateness and was due to a series of 
multiple factors which together gave a cumulative ef- 
fect. Among some of the crosses studied in which 
the parents were similar to moderately different in 
time of heading, earliness appeared to be dominant to 
lateness. Among these the heading of Fj plants with 
the early parent, or earlier, was attributed to the ac- 
tion of heterosis and gene interaction. Among those 
crosses in which the difference in time of heading of 
the parents was great, earliness was distinctly in- 
completely dominant to lateness. 

As the difference in time of heading between any 
two varieties increased, the number of gene differ- 
ences between the parents became greater. The two 
very-early varieties, Mo. 0-200 and Andrew, headed 























alike under field conditions but appeared to differ by a 
minimum estimate of two genes. The parents, Mo. 0- 
200 (very-early) and Shelby (intermediate), appeared to 
differ by a minimum of three factors and Mo. 0-200 
differed from Victory (very-late) by a minimum of 
four genes. 

The genotype of the parents studied probably dif- 
fered in one of two ways. One parent contained factors 
for earliness while the other possessed the alleles for 
lateness or one parent contained factors for earliness 
which the other parent lacked. 

In most crosses true breeding segregates as early, 
or earlier, than the early parent were obtained. 
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OBSERVATIONS ON SOME FACTORS 
IN THE DEPOSITION OF CEROID PIGMENT 
IN THE MOUSE 


(Publication No. 4330) 


Morton Alpert, Ph.D. 
University of Minnesota, 1952 


Estradiol dipropionate when given at a weekly in- 
jection rate of 0.01 mg. in peanut oil q. s. ad 0.1 ml., 
causes a deposition of ceroid in the zona reticularis of 
adrenals of male Strong A mice on a Fox Chow diet 
sufficient to be rated as + (as opposed to ++++) in 13 
weeks of treatment. Diethylstilbestrol, a synthetic es- 
trogen, also produces deposition of ceroid. 

As they were used in this study, testosterone pro- 
pionate, progesterone, ACTH, Compound E (cortisone), 
or desoxycorticosterone did not induce ceroid deposi- 
tion. Neither alphatocopherol nor ACTH, when given in 
conjunction with estradiol dipropionate, altered the 
ceroidogenic effect of estradiol. 

Testosterone propionate, when given concurrently 
with estradiol dipropionate, completely prevented the 
deposition of ceroid in the adrenal cortex for the ex- 
permiental period of 26 weeks. The testicular inter- 
stitial cells, however, showed a slight deposition of 
ceroid in the same time period. Pregnant mare 
serum, when given at a rate of 10 IU daily, will delay, 
but not completely prevent ceroid deposition in both the 
testis and adrenal. The formation of ceroid deposits 
can also be delayed, following estrogen treatment by 
the omission of cod-liver oil from the diet. Total pre- 
vention was effected, for the experimental period, by 
the substitution of hydrogenated fats for the regular 
dietary fat component. 
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BACTERIOLOGY AND MICROBIOLOGY 
THE ANTIGENICITY IN RABBITS AND MICE 
OF SOLUBLE SPECIFIC SUBSTANCES 
DERIVED FROM PNEUMOCOCCI 
GROWN IN VIVO OR IN VITRO 


(Publication No. 4344) 


Perry Morgan, Ph.D. 
University of Minnesota, 1952 


The capsular polysaccharides of the pneumococci 
are known to be antigenic in man and mice, but their 
antigenicity in rabbits had never been demonstrated. 
The present work reports the successful immuniza- 
tion of rabbits, not only with soluble specific sub- 
stances produced in vivo, but also with type II pneu- 
~ mococcal polysaccharide containing 0.42 per cent N. 

Two sterile saline extracts designated as extract 
I and extract II were prepared from the lesions pro- 
duced in rabbits that had received intradermally at 
multiple sites injections of encapsulated pneumococci 
type I or type II respectively. Extract I or extract I 
administered by the intradermal route was found to 
elicit in rabbits active immunity against intradermal 
infection with the homologous, but not the heterolo- 
gous pneumococcus. Two-tenth ml.-doses of pooled 
serum obtained from rabbits that had received intra- 
dermal injections with extract II offered mice passive 
protection against 100,000 L.D. of pneumococcus type 
II, but not against a single L.D. of type I. Extract II 
administered intravenously was also found to immu- 
nize rabbits actively. In two instances large doses of 
type II polysaccharide were seen to paralyze the 
mechanism of immunity in rabbits to immunizing 
doses of extract II. 

Heating of the extracts at 60°C. for 30 minutes 
appeared to enhance their immunizing capacity. Two- 
tenth ml.-doses of the pooled serum obtained from 
rabbits that had received intradermal injections of 
heated extract II gave passive protection to mice 
against 1,000,000 L.D. of pneumococcus type II. 
Tryptic-digestion of extract II failed to diminish its 
antigenicity in rabbits. Furthermore small doses of 
the tryptic-digest were antigenic in mice, but larger 
doses resulted in “immunological paralysis”. 

Rabbits that had received intradermally 40 
gamma or intravenously 70 gamma of type II pneu- 
mococcal polysaccharide acquired active immunity to 
intradermal infection with pneumococcus type II. A 
pool of serum obtained from rabbits that had re- 
ceived intradermal injections offered mice protection 
against 10,00-100,000 L.D. of pneumococcus type 
II. The pooled serum from rabbits that had received 
intravenous inoculations offered mice passive protec- 
tion against almost 10,000 L.D. of pneumococcus 
type II. A mixture heated to 60°C. for 30 minutes 
and consisting of type II pneumococcal polysaccha- 
ride and an extract of the skin of normal rabbits ap- 
peared to be more antigenic in rabbits than the poly- 
saccharide alone. 

None of the mouse-protective sera was shown to 
contain type-specific precipitins or agglutinins. In 
no case did the pooled serum obtained from the 





experimental animals previous to injection with the 
soluble antigens protect mice against either pneumo- 
coccus type II or type I. The activity of the mouse- 
protective sera was found to reside in the gamma 9- 
globulin fraction. The mouse-protective antibody was 
seen to be stable to heating at 56 C. for 30 minutes or 
to storage for as long as 6 months at -20 C. Evidence 
is offered that the mouse-protective antibody is the 
specific antipolysaccharide accurring in amounts too 
small to be detected by quantitative precipitin tech- 
niques. Attempts to demonstrate “univalency” of the 
type-specific mouse-protective antibody failed. 

The experimental results suggest that the immu- 
nizing antigen in the extracts I or II and in the type II 
pneumococcal polysaccharide was the type-specific 
polysaccharide. The consistent failure of previous in- 
vestigators to immunize rabbits with soluble extracts 
of pneumococci, or with type-specific pneumococcal 
polysaccharides is correlated with their use of too 
large doses resulting in “immunological paralysis”. 
The phenomenon of “immunological paralysis” pro- 
duced in mice with large doses of polysaccharide is 
corroborated and is shown experimentally to be type- 
specific. 
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AN ANTIBIOTIC APPROACH TO THE PROBLEM 
OF PULLORUM DISEASE 


(Publication No. 4324) 


Abe Pital, Ph.D. 
Michigan State College, 1952 


Antibiotics have received very limited application 
in the control of pullorum disease. The present study 
was undertaken with a view toward evaluating the ef- 
fectiveness of certain antibiotic agents. 

A broth dilution method was employed in determin- 
ing the sensitivity of Salmonella pullorum to various 
concentrations of aureomycin, chloromycetin, penicil- 
lin and streptomycin. Sensitivity to garlic extract was 
determined by streaking S. pullorum on agar plates 
containing decreasing concentrations of garlic. 

Subculture techniques were used in ascertaining the 
effect of penicillin on S. pullorum. Subcultures were 
made in plain broth after 24, 48, and 72 hours of incu- 
bation. 

The cobalt enhancement of penicillin activity 
against S. pullorum was evaluated by comparing zones 
of inhibition on cobalt-treated plates with controls 
which did not contain cobalt. 

Tests were conducted on the stability of selected 
antibiotics in feed samples after a period of storage. 
A precise value for this activity was obtained from 
standard reference curve data. 

Fifteen in vivo experimental series were used in 
this study. Each series consisted of eight experi- 
mental groups. Therapeutic agents were incorporated 
in feed as a prophylactic measure. Chicks were ar- 

















_ tificially infected (per-os) with S. pullorum. 
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Dead chicks were necropsied and various organs 
pooled for isolation studies. The identification of S. 
pullorum was confirmed in differential media. The 
same procedures were used to identify S. pullorum 
from carrier birds. 

Aureomycin, chloromycetin and penicillin were 
effective in reducing fatalities among young chicks 
artificially infected with S. pullorum. The protective 
action of a veterinary preparation of streptomycin 
and that of garlic was not very pronounced. 

In vitro studies indicate that S. pullorum is sensi- 
tive to low concentrations of aureomycin (2 micro- 
grams per ml of broth) and chloromycetin (1.56 mi- 
crograms per ml of broth medium). S. pullorum also 
possesses a moderate sensitivity to penicillin (15 
units per ml of broth medium), garlic (20 to 30 units 
per ml) and streptomycin (6.6 micrograms per ml of 
broth medium). A total of six S. pullorum strains 
were found to be sensitive to penicillin. 

Antibiotic substances from higher plants did not 
seem to exert any beneficial effect on the course of 
pullorum infection. In vitro determinations indicate 
garlic may have therapeutic possibilities. The con- 
centrations employed in the in vivo tests were too 
toxic. 

Appropriate concentrations of cobalt chloride 
markedly enhanced the action of penicillin against S. 
pullorum. This was true for both in vivo and in vitro 
experiments. Cobalt produced approximately a four- 
fold enhancement of penicillin activity. 

An attempt to immunize young chicks against pul 
lorum infection by use of an antigen-feed did not pro- 
duce any significant results. However, the possibil- 
ity of immunization by other methods still exists. 

Aureomycin, chloromycetin, streptomycin and 
garlic were found to be relatively stable in various 
feed mixtures over a one-year period. Penicillin 
was also found to be stable when tested at the end of 
a six-month period. 

Carrier birds were found among those groups 
treated with chloromycetin, penicillin, and penicillin 
plus cobalt. No carriers were found among birds 
treated with aureomycin. The small number of birds 
in the aureomycin group, precludes any definite 
statements regarding the value of this antibiotic in 
the elimination of pullorum carriers. A combination 
of cobalt plus penicillin produced the lowest carrier 
percentage among the larger groups of birds tested 
(6.6 percent). 
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AN ELECTROPHORETIC STUDY 
OF LIPOPROTEINS FROM CELLULAR NUCLEI 


(Publication No. 4268) 


Michael Joseph Carver, Ph.D. 
University of Missouri, 1952 


This work has for its purpose the characterization 
of the lipoprotein from an electrochemical viewpoint 
with the object of finding out the number of components 
within this fraction. In conjunction with this, the isoe- 
lectric point, if determined, would aid greatly in prov- 
ing that this lipoprotein is the same or very nearly so 
in all tissues examined. A study of a number of tis- 
sues is presented. In many cases the nuclei were pre- 
pared by two different methods, the one utilizing an 
aqueous medium (Dounce), the other organic solvents 
(Behrens). 

All the electrophoretic analyses were performed on 
the Klett Electrophoresis Apparatus utilizing an 11 ml. 
cell and a highly precise optical system based on 
Longsworth’s scanning modification of the Toepler- 
Schlieren principle. 

Because of the wide range of insolubility of the 
protein, routing methods of solution could not be used. 
A solution of the lipoprotein in dilute alkali was dia- 
lyzed against frequent changes of a buffer having the 
desired pH. In this manner the span of insolubility 
was greatly reduced and allowed a wide variety of 
electrophoretic studies. 

Using as source material calf liver, calf thymus, 
bull sperm, normal human liver, and primary human 
liver tumor, an extensive survey of the electrophor- 
etic properties of the lipoproteins was obtained. In 
order to determine the electrophoretic homogeneity of 
a protein it is necessary to investigate it over a rather 
wide pH range. In all cases examined, including the 
preparation of the nuclei by two different methods, it 
was found that the lipoprotein consisted of one com- 
ponent. 

A graphical representation of the mobility versus 
pH gives an accurate indication of the isoelectric 
point. The results show that the isoelectric point of 
each lipoprotein lies between pH 4.65 and 4.85. 

Additional studies on the lipoprotein from calf 
liver nuclei demonstrated the fact that it made up 
about 35-40 per cent of the dry weight of nuclei pre- 
pared by the Dounce method. The lipid content was 
about 8 per cent and varied little upon repeated solu- 
tion and reprecipitation. Paper chromatograms of the 
lipoprotein from calf liver and calf thymus nuclei 
showed an amino acid content similar to that of typical 
tissue proteins. Calcium analysis with the aid of a 
flame spectrophotometer revealed the presence of 
0.8 per cent calcium. 
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ELECTROPHORESIS OF ANTIBODIES 
AND ANTIBODY-HAPTEN COMPLEXES 


(Publication No. 4370) 


Keith Wayne Chambliss, Ph.D. 
Indiana University, 1952 


Purified antibody solutions were prepared from 
rabbit immune sera by the method of Haurowitz, F., 
et al, Biochem. J., 41, 304-8 (1947); C.A. 42, 663g. 
Immune sera from rabbits injected with o-carboxy- 
phenylazo-beef serum pseudoglobulin (AnAG) and p- 
trimethylammoniumphenylazo-beef serum pseudo- 
globulin (R4NAG) were used. The preparation of 
these azoproteins is described. It was noted that the 
complex formed by R4NAG with its specific anti- 
bodies is much less soluble in excess antigen than 
are most of the azoprotein-antibody complexes. 

Simultaneous electrophoretic mobility measure- 
ments were made with purified anti-AnAG antibodies 
and with normel rabbit gamma globulins. The latter 
were prepared by precipitation from serum by one 
third saturation with ammonium sulfate, and resolu- 
tion of the euglobulins by the addition of sodium 
chloride to one per cent. The mobility of purified an- 
ti-R4NAG antibodies was also determined simultane- 
ously with the mobility of normal rabbit gamma glob- 
ulins. Both of these purified antibody preparations 
showed significantly slower mobilities than did the 
normal gamma globulins. 

The electrophoretic mobilities of anti-AnAG an- 
ti-bodies and normal rabbit gamma globulins were 
also determined in the presence of 2'-carboxy-2-hy- 
droxy-5-methylazobenzene (AnAC, synthesis de- 
scribed). One mole of AnAC was used for each mole 
of the protein; the molecular weight of gamma glob- 
ulins and antibodies from rabbit was assumed to be 
160,000. No significant difference in the mobilities 
could be observed in the presence of AnAC. Normal 
rabbit gamma globulins showed the same electro- 
phoretic mobility in the presence or absence of 
twenty-five moles of AnAC per mole of protein. 

All electrophoretic mobilities were determined at 
pH 7.9-8.0 (isotonic acetate-barbital buffer), and 
1.85°C. using the Aminco-Stern Electrophoresis Ap- 
paratus. The mobilities which were measured ranged 
from 0.5 x 10-5 to 1.8 x 10-5 square centimeters per 
volt-second. 

Approximate surface charges are calculated from 
the measured mobilities and it is concluded that the 
observed results cannot be explained by the forma- 
tion of salt-like bonds between the determinant 
group of the hapten and the combining group of the 
antibody. 
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SOME CHARACTERISTICS OF THE LIPASE 
SYSTEM OF Pencillium roqueforti 


(Publication No. 4357) 


Howard Arthur Morris, Ph.D. 
University of Minnesota, 1952 








One of the main problems of Blue cheese manufac- 
ture is that of maintaining uniformity both between lots 
and between cheese of the same lot. Another is the 
shortening of the period necessary for the develop- 
ment of characteristic flavor, body, and texture. 

One approach to the solution of these problems is 
to obtain more fundamental knowledge of the enzymes 
involved. Since the main flavor of this cheese arises 
from fatty acids of cheese fat the lipase system of the 
mold was studied. 

This study was initiated for the purpose of more 
thoroughly investigating the effects of temperature pH, 
type of substrate, and NaCl concentration on the ac- 
tivity of the lipase system. 

Two enzyme preparations were studied. One ob- 
tained from the mycelium and the other from the me- 
dium on which the mold was cultured. 

Experimental conditions were adjusted so that: (1) 
preservatives were not used, (2) bacterial activity was 
limited because of the short reaction time of 1 hour, 
(3) reaction rate was proportional to enzyme concen- 
tration, and (4) there were minimum shifts in pH dur- 
ing the reaction time. 

The results may be summarized as follows: 

The temperature optima of the mycelial and me- 
dium preparations on tributyrin and butterfat were be- 
tween 30° and 32°C. with a reaction time of 1 hour in 
acetate buffer at pH 5.0. At low temperatures an in- 
crease in temperature increased the rate of hydrol- 
ysis markedly. 

The pH-activity curves as influenced by a variety 
of experimental conditions have been described. The 
pH optima obtained were as follows: medium prepa- 
ration, pH 7.0 to 7.8 on tributyrin and pH 6.5 to 6.8 on 
butterfat; mycelial preparation, pH 6.0 to 6.7 on tri- 
butyrin and pH 7.0 to 7.2 on butterfat. 

The lipolytic enzymes present in these two prepa- 
rations show much greater relative specificity for tri- 
glycerides than for ethyl esters. There was consist- 
ently a faster rate of hydrolysis by the enzyme system 
acting on tributyrin than on any other substrate used. 
The activity was also greater on ethyl butyrate than on 
the other ethyl esters studied. 

There was a greater activity of the lipase system 
on tributyrin than on monobutyrin. 

The activity of the lipase system on butterfat fell 
within the range of activities found on tricaproin, tri- 
caprylin, and trilaurin. It was about one-third as ac- 
tive on butterfat as it was on tributyrin. 

The activity of this lipase system decreased as the 
molecular weight of the fatty acid esterified with the 
alcohol increased. This was true with both triglycer- 
ides and ethyl esters. 

The lipase system was more active on esters in 
which the alcohol was glycerol than with esters which 
included methyl, ethyl, n-propyl, and n-butyl alcohols. 

Differences in characteristics of the two enzyme 
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preparations indicate that there may be more than 
one lipase present in this mold, 

An increase in sodium chloride concentration de- 
creased the activity of this lipase system. 

The data obtained are presented both in tabular 
and graphic forms. 
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THE EFFECT OF VITAMIN A AND OTHER 
NUTRITIONAL FACTORS UPON THE BREEDING 
PERFORMANCE OF GILTS AND THE PRENATAL 

DEVELOPMENT OF THEIR LITTERS 


(Publication No. 4354) 


Howard Stanley Teague, Ph.D. 
University of Minnesota, 1952 


Two experiments were conducted to observe the 
effect of different degrees of vitamin A deficiency 
upon the breeding performance of gilts and the pre- 
natal development of their litters. The blood level of 
vitamin A was used as the criterion of deficiency. In 
the first study the 19 gilts which were fed the low 
carotene ration had a serum level of A approxi- 
mately one-fourth less than the 20 fed a good breed- 
ing-gestation ration and about 40 per cent less than 
a third lot of 19 fed the good breeding-gestation ra- 
tion plus supplemental vitamin A. All gilts were 
slaughtered after from 21 to 39 days of gestation to 
compare the livability and development of the young. 
The breeding performance of the three lots was much 
the same and prenatal livability was not lowered by 
the lower level of vitamin A nor increased by sup- 
plementation of this vitamin to the ration. When se- 
rially sectioned the eyes of embryos from two litters 
in the low-A lot showed moderate to severe retinal 
folding. This anomaly was not observed in embryos 
from the other two lots. In the second study two de- 
ficient lots of 20 gilts each were maintained at ap- 
proximately 40 and 50 per cent respectively of their 
pre-experimental plasma vitamin A level. A third 
lot of 17 was fed the basal ration plus 4,900 I.U. of 
vitamin A per pound of feed. Sore from each lot 
were slaughtered for examination after approxi- 
mately 30 and again after 70 days of gestation. The 
remainder were allowed to farrow. Prenatal mor- 
tality was high in some litters from both deficient 
groups; the greatest loss occurring in the gilts 
maintained at the lower level of plasma A. No ret- 
inal folding was found in any of the “30 day” embryos 
sectioned. However, a degeneration or malformation 
of the lens was observed in some from A-deficient 
dams. Though the size of the fetuses obtained from 
the gilts maintained in a deficient state were smaller 
at 70 days the birth weights of those which were far- 
rowed were essentially the same as for the control 
pigs. One of the 50 per cent deficient gilts had to be 
aided in farrow. The postnatal livability of two defi- 
cient litters was very poor. When sampled at 28 
days of age it was found no liver storage of vitamin A 


occurred in those pigs suckling dams in the 50 per 
cent deficient lot while a small amount was stored in 
pigs from 40 per cent deficient dams. 

A third study was conducted to further investigate 
the role of nutrition in early prenatal mortality in 
swine. A control lot of 23 gilts were fed a good breed- 
ing-gestation ration and a test lot of 24 gilts were fed 
this ration plus a variety of supplements, the contents 
of which included vitamins, minerals, and unknown di- 
etary factors. After a preliminary feeding period of 
60 days the gilts were bred. More of the test lot of fe- 
males demonstrated estrus during the first 22 days of 
the breeding period than controls. The slaughter of the 
gilts and examination of the embryos after approxi- 
mately 30 days of gestation did not reveal any differ- 
ence in livability between lots. It is therefore con- 
cluded that the feeding of these supplements does not 
increase the early prenatal survival of litters but may 
promote the earlier sexual maturity of gilts. 
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THE EFFECTS OF URANIUM SALTS 
ON HIGHER PLANTS 


(Publication No. 4339) 


Norman Eiler Krog, Ph.D. 
University of Minnesota, 1952 


The purpose of this study was to examine the ef- 
fects of uranyl ion on the growth of higher plants, and 
to make a critical study of its possible role as an es- 
sential or accessory microelement in their growth and 
development. In a toxicity study, it was found that 
uranyl ion is less toxic than Hgt*, more toxic than 
Mgtt, and about equally as toxic as Cut+ to germina- 
tion of red clover and wheat seed. When uranyl ion 
was applied to the soil in low concentrations in green- 
house and field experiments, it did not visibly affect 
the growth of certain crop plants. Flax root tissue and 
Lemma minor L. were more suitable for studying the 





effect of uranyl ion on growth, as they could be cul- 
tured under controlled conditions. These were grown 
in a chemically defined culture medium and the major 
salt stock solutions were repurified by the method of 
Steinberg, using basic MgCOg. When uranyl nitrate 
was added at the rate of 20 to 200 micrograms per liter 
of nutrient solution, 8 to 14 per cent increases in 
growth rate were observed with flax roots. When 
Lemma was grown on a modified Steinberg nutrient 
solution, supplements of uranyl nitrate in concentra- 
tions of 25 to 500 micrograms per liter increased 
growth by about 7 to 17 per cent based on dry weight 
determinations. Cobaltous nitrate gave a similar in- 
crease in growth when added at somewhat lower con- 
centrations, but there was no further increase when 
uranyl and cobaltous ions were added together. When 
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the plants were grown in the presence of 500 micro- 
grams of uranyl nitrate, 56 per cent of the salt was 
recovered as determined by means of a fluorophoto- 
metric method, Of the uranium recovered, one-half 
was in the residual medium, one-fourth was taken 
into the plants, and one-fourth was adsorbed on the 
plant surfaces, The latter fraction was recovered by 
leaching the plants with citrate adjusted to pH 6.5. 
Sucrose in the medium gradually disappears during 
growth while fructose and glucose appear in the ratio 
of 7 molecules to 4 molecules. Fructose, glucose, 
and sucrose concentrations in plants grown in pres- 
ence of uranyl ion were 62, 37, and 12 per cent 
higher respectively when compared to control plants. 
Uranyl ion does not appear to be essential for growth 
of Lemma or flax roots. It is suggested that it may 
act aS an accessory microelement in plant nutrition. 
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TRANSLOCATION STUDIES IN THE SUBMERGED 
TISSUES OF AQUATIC VASCULAR PLANTS 


(Publication No. 4323) 


Eugene Timbrell Oborn, Ph.D. 
Michigan State College, 1951 


In order to grow diversified crops on much of the 
land in the western United States it is necessary to 
supplant the moisture provided by nature in the form 
of rain, snow, etc., with additional water which 
reaches farm lands through established irrigation 
canal distribution systems. These systems fre- 
quently support heavy growths of vascular aquatic 
plants which prevent or slow down the passage of 
water. Since reducing the carrying capacity of a ca- 
nal makes it necessary to deprive some potentially 
crop-producing land of the required water to bring 
the crop to a satisfactory harvest, it is imperative to 
keep the waterways open. 

This thesis is a report of certain pertinent inves- 
tigations which suggest improved and more effective 
field techniques to accomplish a solution of the prob- 
lem at hand, 

Broad-and narrow-leaved cattail, water sedge, 
true waterweed, American pondweed, horned pond- 
weed, leafy pondweed, Richardson’s pondweed, gi- 
gantic sago pondweed, and slender sago pondweed 
plants were transplanted from the field directly to 


containers with as little root disturbance as possible. 


Spraying of the submerged aquatic plant materials in 
the water drained tanks was performed with a l- 


quart capacity model A, Sure Shot pneumatic sprayer. 


Lethal effects of 2,4-D ester appeared to be 
transmitted through the immersed Cattain leaf, past 
the waterline, and into the crown of the plant. No 
shoot regrowth developed in ester treated plants. 

When broad-leaved cattail roots were immersed 
for 24 hours in 10ppm of the salt and ester formula- 
tions of 2,4-D, and the ester formulation of 2,4,5,-T, 
effect of the passage of the systemic herbicides into 


the plants was evidenced by the fact that no shoot re- 
growth was in evidence eight weeks following leaf har- 
vest, 

When aerial herbicidal treatments were made the 
following single or repeated 2,4-D applications were 
effective in obtaining complete, or nearly complete, 
eradication of the waterweeds growing in the soil bot- 
tom of the treated tanks. 


Pounds 
per 
acre 


Percent 
Number of eradi- 


Name of plant treatments cation 





100 
100 
85 
100 
100 
95 
95 
98 
100 


Narrow-leaved cattail 25 
Broad-leaved cattail 41 
Water sedge 27 
True waterweed 5 
Leafy pondweed 5 
American pondweed 10 
Gigantic sago pondweed 20 
Richardson’s pondweed 12 
Horned pondweed 11 


NON DN ee ee pt 


A study was made of the changes in cattail root re- 
serves in underground plant parts which are due to 
seasonal growth phenomena. Weekly measurements 
were made throughout the entire growing Season in an 
attempt to correlate below-ground carbohydrate root 
reserves with easily observed above-ground phenom- 
ena, 

Broad-and narrow-leaved cattail roots showed con- 
siderable variation in the amount of carbohydrates 
present during the growing season. Highest carbohy- 
drate was present during the winter dormancy period 
and lowest carbohydrate was associated with produc- 
tion and maturation of male and female fruiting bodies. 
Root reserves are low from the time of the first ap- 
pearance of the fruiting stalks until pollination has 
been completed. 

In the narrow-leaved and broad-leaved cattail 
growth sites, not inundated by water, root reserves 
were at a minimum when the plants had attained a 
height of approximately 100-130 cm and 50-120 cm 
above the ground respectively. 
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A STUDY OF THE TAXONOMY AND ECOLOGY 
OF MICHIGAN DESMIDS 


(Publication No. 4328) 


Wilbert Ernest Wade, Ph.D. 
Michigan State College, 1952 


This is a study of the distribution and classification 
of Michigan desmids. The term desmid is applied to 
algal organisms belonging to several families of the 
Order of Zygnematales in the Division Chlorophyta 
(green algae). Their great range of cell architecture 
and their usually calciphobic nature offer many psy- 
chologists an interesting field for study. The State of 
Michigan with its large number of bodies of water, as 
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well as its varied physiography and soils, provides an 
excellent area for the study of the ecology and taxon- 
omy of these organisms. 

The primary objectives of this study have been: 
(1) the collection and identification of desmids from 
various regions of the state, particularly from the 
areas of the southern lower peninsula and western 
upper peninsula where only a few reports are avail- 
able; (2) the determination, if possible, whether des- 
mid abundance in various regions of the state is cor- 
related with major geological or soil features; (3) the 
assembling of previous distribution records of the 
desmids in the state together with those of the 
writer’s into a unified volume. 

Two main portions comprise the report of this 
investigation. The first portion consists of chapters 
dealing with the general morphology, classification 
and distribution of desmids. Brief discussions of the 
major physiographic and soil regions of the state are 
also included. The second portion deals with the dis- 
tribution and systematics of desmids in Michigan, 
The systematic section is based in part upon more 
than two hundred fifty samples made by the writer 
from seventy-five stations throughout the state. The 
assembling of this data together with previously pub- 
lished records results in a total of seven hundred 
fifty-one species, varieties and forms (including pre- 
vious records) being considered, Artificial keys to 
genera and species are provided in addition to a 
standard reference, brief diagnostic comments, 
measurements and distributional data (in Michigan) 
for each species, variety or forma. Thirty-five 
plates and three maps supplement the written text. 
Nineteen new species, varieties or formas are re- 
ported for the first time. 

A discussion of desmid distribution in the state in 
relation to major physiographic and soil regions is 
presented. On the basis of available distributional 
records, it generally appears that the greatest abun- 
dance of desmids is correlated with regions of the 
state where the lithologic composition of the surface 
deposits has the least limestone influence, whereas 
the poorest representation occurs in regions where 
the limestone influence is greatest. 
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DAIRY HUSBANDRY 
THE PREDICTABILITY OF THE BUTTERFAT 
TRANSMITTING ABILITY OF DAIRY BULLS 
(Publication No. 4325) 
James Frederick Smithcors, Ph.D. 
Michigan State College, 1951 


Production data from the Michigan State Institu- 
tion Holstein dairy herds were studied to determine 
_the predictability of butterfat production of the 


daughters of bulls in these herds. The method em- 
ployed was to determine correlation coefficients be- 
tween actual and predicted average production for 
groups of daughters of these bulls. Bull groups in- 
cluded one of 20 sons of Marathon Bess Burke 32, bulls 
of the Traverse City Hospital herd and of the Ionia Re- 
formatory herd, herd-bred and purchased bulls of the 
several herds, a group of 20 sons of another bull not 
used in institution herds, and an analysis of some DHIA 
data for comparison with the above. 

For most of these groups the correlation coefficient 
between the average of a group of daughters of a bull 
and that of their dams was found to be on the order of 
0.60-0.65. In no case was any value for production 
predicted by any of the commonly accepted methods, or 
by any method devised in the present study, as high or 
higher than that for the correlation coefficient for dam- 
daughter averages. In most previous studies this fact 
has not been adequately recognized. 

Analysis of DHIA records by groups of bulls with 
pedigrees showing varying levels of apparent trans- 
mitting ability and predicted daughter average produc- 
tion indicated that partitioning of such data resulted in 
an almost complete loss of predictability of production, 
The reason for this was not determined, 

This lack of precision with which transmitting abil- 
ity of bulls could be determined led to a study of the 
environmental factors affecting butterfat production 
with the idea that proper allowances for these might 
result in production figures more indicative of trans- 
mitting ability. In addition to the factors now used to 
allow for differences in length of lactation, age and 
number of times milked daily in determining mature 
equivalent producing ability, a review of the literature 
indicated the desirability of correcting records for the 
influence of other factors known to affect production. 
Because such data are not available it was suggested 
that the state institution herds be used to accumulate 
material to be used for a comprehensive study of the 
effects of environment upon butterfat production. A 
proposed worksheet for the recording of such data was 
constructed, 
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GENETICS 


ANEUPLOID ANALYSIS OF THE INHERITANCE 
OF STEM SOLIDNESS IN COMMON WHEAT 


(Publication No, 4273) 
Ruby Ila Larson, Ph.D. 
University of Missouri, 1952 


Solid-stemmed varieties of common wheat, Triticum 





aestivum L. emend, Fiori et Paoletti, are more re- 





sistant to the wheat stem sawfly, Cephus cinctus Nort., 
than are hollow-stemmed varieties. Previous genetic 
investigations of solid stem in both hexaploid and 
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tetraploid wheats have shown that its inheritance is 
complex, and that studies are difficult because envi- 
ronment has a marked effect on the degree of solid- 
ness, This study was undertaken in an attempt to lo- 
cate, by the use of nullisomics and other aneuploids, 
the genes affecting stem solidness, and to determine 
in a general way their mode of action. 

A solid-stemmed Portuguese variety of common 
wheat, S-615, which had been used in breeding saw- 
fly-resistant varieties, was crossed with Chinese 
Spring lines nullisomic or monosomic for each of 
the chromosomes except XIV. The aneuploid was 
used as the female parent. The F9 lines from mon- 
osomic Fy plants were compared with normal F9’s 
and with normal parental varieties for stem solid- 
ness and several other morphological characters. 
Solidness was determined by cutting the stems at 
seven designated points and assigning index numbers 
from one, for thin-walled, hollow cuts, to five, for 
completely solid cuts, the total solidness index rang- 
ing from seven to thirty-five. Populations were 
compared for proportion of solid-stemmed plants 


(enumeration) and for mean solidness (measurement). 


Enumeration analyses were made by means of chi- 
Square to test goodness of fit to Mendelian ratios. 
Quantitative comparisons were made by the t-test 
and by analysis of variance. Monosomic XIII and 
normal Fo9’s were tested for association of stem sol- 
idness with other morphological characters. Stem 
solidness of monosomic XIII F,’s was compared with 
that of normal Fy plants. 

The two parent varieties were found to differ by 
at least four major genes affecting stem solidness. 
Chinese Spring has a gene on chromosome VIII pro- 
moting stem solidness, one on XIII inhibiting stem 
solidness, and inhibitors on two of the three chro- 
mosomes XIX, XX, and XXi, that S-615 does not 
have. Both varieties have a weak inhibitor on chro- 
mosome II and a strong one on chromosome XIX, 
XX, or XXI. Chromosomes I, IX, X, XI, and XII are 
needed as disomics for maximum stem solidness, 
Solid stem is associated with hooding and short awns 
in the monosomic XIII Fo, and with lax spike in the 
normal Fo. 

The net effect of the D genome is to suppress 
stem solidness. Other studies have shown that the B 
genome affects stem solidness more than the A gen- 
ome does. Hence, it is postulated that chromosomes 
_ I, VUI, TX, X, XI, and XII belong to the B genome, 
leaving II, III, IV, V, VI, VII, and XIV, in the A gen- 
ome. The fact that in each of these supposed gen- 
omes every one of the seven homoeologous sets of 
three chromosomes is represented once lends cre- 
dence to the hypothesis. 

A number of genes postulated by Yamashita 
(Mem. Coll. Agric., Kyoto Imp. Univ. 39:9-38, 1937) 
to explain inheritance of solid stem in interspecific 
wheat hybrids have been located. The weak inhibi- 
tor, ma, in the A genome is probably on chromo- 
some II. The gene for solidness, Mp, in the B gen- 
ome may be the null allele of mp, a solidness 
suppressor on chromosome XIII. Though mp be- 
haves as a recessive in tetraploids, its effect may be 

dominant in the presence of the D genome. The 


epistatic pith inhibitor, O,, is likely on chromosome 
XX. Hollow-stemmed varieties of common wheat 
probably differ from S-615 mainly in having pith in- 
hibitors mp, Op, and one other chromosome XIX, or 
XXI. 
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A STUDY OF A MUTABLE ALLELE OF A, 
AND CERTAIN RELATED MODIFIERS 
OF MUTATION IN MAIZE 


(Publication No. 4278) 


Myron Gerald Nuffer, Ph.D. 
University of Missouri, 1952 


An allele of A, that is extremely mutable in the 
presence of the dominant gene Dt, but is quite stable 
otherwise has been found, Its mutability is expressed 
by frequent endosperm dotting and a variegated plant 
type. It has been designated a™-1:Cache. 

This allele proves to have very distinctive dotting 
characteristics, when compared with dottable a, in the 
presence of Dt. In the absence of Dt the two are in- 
distinguishable. 

Gene dosage trials indicated that increases in the 
dose of a™ cause a simple arithmetic increase in dot 
frequency. In contrast to this, increases in Dt dosage 
cause an apparent exponential increase in dot fre- 
quency. 

The aM allele has been shown to mutate at all 
stages of plant development. The frequencies at these 
various stages are not extremely different. However, 
when compared with a, at its most mutable stage, a™ 
mutates 67 times as frequently. The mutation fre- 
quency for single gametes, or for each cell generation, 
was not found to be markedly different from the previ- 
ously reported gametic rate of other genes. 

A wide array of mutant alleles was obtained from 
aM, including two previously unknown types. These 
mutants can be grouped into three major classes: (1) 
stable phenotypic mutants; (2) unstable phenotypic mu- 
tants; and (3) stability mutants. 

The mutable component of the aM locus was tenta- 
tively located with regard to at least one component of 
a demonstrably compound allele, A. 

At least two incompletely dominant genes were 
found which alter the Dt induced mutability of a™, 
These two, in combination, were found to completely 
inhibit mutability. 

Preliminary tests with X-ray, ultraviolet light, and 
an assortment of stocks possessing possible mutators, 
have failed to cause aM to mutate in the absence of Dt. 
A test of a number of exotic accessions, for possible 
mutators, has revealed a gene which acts like and may 
be an allele of Dt. 

Using the am allele as a convenient tester, it has 
been found that the Dt gene mutates to its recessive 
allele, dt, at a frequency comparable to that found for 
other loci. 
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HORTICULTURE 


THE INFLUENCE OF ORGANIC MULCHES 
ON SOME CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF AN ORCHARD SOIL 


(Publication No. 4271) 


Robert Norman Goodman, Ph.D. 
University of Missouri, 1952 


The effects of mulching as an orchard manage- 
ment practice in a block of Jonathan apple trees was 
compared to the conventional bluegrass sod system 
of culture. The mulched trees received annual ap- 
plications of 200 pounds of either hay or straw during 
an eight year period. 

Changes as a result of mulching in the fertility 
levels and some of the physical characteristics of the 
orchard soil, rooting habit of the trees, and soil 
moisture conditions, were investigated. Mulching in- 
creased the organic matter, total nitrogen, and total 
exchange capacity of the orchard soil. The hay 
mulch depressed the pH of the soil and a correspond- 
ing decrease in the exchangeable calcium occurred 
under this treatment. The straw mulch increased the 
exchangeable calcium of the soil in most instances to 
a depth of 12 inches. Similar augmentations were ob- 
served under both the hay and straw mulches for 
available phosphorous and exchangeable potassium. 
Root production was significantly increased in the 
surface 12 inches of the soil under the mulch and 
large numbers of fine feeder roots permeated the 
lower decomposed portion of the mulch itself. The 
available water supply of the sodded soil twice ap- 
proached the permanent wilting point during the 
growing season. This condition was not apparent 
where the mulches had been applied. However once 
the soil water supply was removed from under all 
treatments, it was replenished at a more rapid rate 
under the mulches when precipitation was received. 

It was possible to direcil, .ttribute many of these 
modifications to the organic and inorganic chemical 
composition of the mulching material, the nature and 
rate of its decomposition, and the type of residual 
humus that was formed. 
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GROWTH AND DEVELOPMENT OF VEGETABLE 
CROPS AS INFLUENCED BY FOLIAGE 
APPLICATION OF SUCROSE AND MAJOR 
NUTRIENT ELEMENTS 


(Publication No. 4319) 


Bennie Douglas Mayberry, Ph.D. 
Michigan State College, 1951 


The response of the tomato plant to foliar applied 
sucrose was evaluated and the absorption, translo- 
cation, and utilization by certain vegetable crops of 
foliar applied nitrogen, phosphorus, and potassium 


was investigated. In Michigan, the usual limiting fac- 
tors in the growth of greenhouse crops during the fall, 
winter, and spring months are intensity and duration of 
of light. This light deficiency limits photosynthetic ac- 
tivity, which in turn reduces the amount of food elabo- 
rated by the leaves, and consequently limits growth and 
development. It was assumed that if the carbohydrates 
which are normally synthesized by the leaves of the 
plant were supplemented by foliage sprays of sucrose, 
the effects of light deficiency might be partially over- 
come, as has been suggested by Went and co-workers. 
It was found that sucrose sprays caused an increase in 
vegetative growth in tomatoes only when high temper- 
atures (70° to 80° F.) were combined with short photo- 
periods (7 hours or less). The yield of ten varieties of 
greenhouse tomatoes grown in the winter of 1949-50 at 
60° F. night temperature and a nine to ten hour photo- 
period was not increased by weekly foliar applications 
of 10 per cent sucrose solutions. A second problem 
involved that of carbohydrate reserves in field-set to- 
mato plants. The common practice of “hardening” has 
as one objective the suppression of growth and conse- 
quently accumulation of carbohydrate reserves essen- 
tial for the regeneration of roots in transplants. Re- 
sults support that tomato plants which had been sprayed 
with 10 per cent sucrose solutions and stored for 96 
hours at 50° F. suffered considerably more from the 
shock of subsequent field transplanting than did plants 
sprayed only with water. 

With respect to the absorption, translocation and 
utilization of major nutrient elements, the leaves of 
several vegetable crops were treated with nutritional 
sprays of urea nitrogen, radioactive phosphorus, and 
radioactive potassium. The yield of field tomatoes was 
Significantly increased by four foliage applications of 
0.6 per cent solutions of urea in the form of Nugreen. 
Greenhouse celery absorbed and utilized .75 per cent 
solutions of urea when sprayed on the leaves at tem- 
peratures ranging from 40° to 70° F., as indicated by 
total dry weight. Yields were increased significantly in 
early field celery plants by four foliage sprays of 1.0 
per cent urea solution. Applications of similar quanti- 
ties of urea to the soil proved of little benefit. Radio- 
active phosphorus (p*”) applied to the primary leaves of 
beans and squash was rapidly absorbed and showed def- 
inite accumulation in the root tips and terminal buds 
within six hours after treatment, while the radio-potas- 
sium (k*”) was found to be distributed more evenly over 
the entire plant. The rate of absorption of radioactive 
phosphorus from the soil by tomato plants decreased 
as night temperatures were lowered from 75° to 45° F. 
Under comparable conditions, absorption of radioactive 
phosphorus from the foliage was little affected by tem- 
perature variations. 
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MEDICINE AND SURGERY 


PREGNANCY ANEMIA WITH SPECIAL 
REFERENCE TO THE METABOLISM 
OF IRON 


(Publication No. 4124) 


Roy Groves Holly, Ph.D. 
University of Minnesota, 1952 


Patients with normal pregnancy and the various 
pregnancy anemias were studied with reference to 
the bone marrow changes and the changes in serum 
iron, iron binding capacity of the serum and the 
erythrocyte protoporphyrin. In addition, a selected 
group of gynecologic patients with bleeding history 
were studied by means of the same determinations. 
On the basis of these studies it was found that the 
most frequently occurring pregnancy anemia results 
from iron deficiency. Eighty-eight cases of iron de- 
ficiency anemia in pregnancy, five cases of megalo- 
blastic anemia in pregnancy and eight cases of hypo- 
plastic anemia in pregnancy were studied and 
reported. 

In normal pregnancy the hemoglobin, erythrocyte 
count and hemetocrit decrease gradually as preg- 
nancy advances, The most marked decreases were 
observed in the eighth month of pregnancy in the 102 
patients so studied. In association with these hem- 
atologic changes the bone marrow was found to be © 
hyperplastic, the serum iron decreased and the iron 
binding capacity of the serum and erythrocyte pro- 
roporphyrin increased. These findings were inter- 
preted as showing that the usual fall in hemoglobin 
and hematocrit during normal pregnancy is the re- 
sult of iron deficiency and depletion of iron reserves, 
rather than a result of blood dilution. As further 
support of this concept it was shown in a second 
group of pregnancy patients treated with iron that 
they maintained normal hemoglobin and hematocrit 
values. In the presence of a normally functioning 
bone marrow, iron is the limiting factor in pregnancy 
erythropoiesis. Considering all factors, the absence 
of iron excretion, the transfer of iron to the fetus and 
the limited ability of the body to absorb iron from 
food, it was estimated that the usual deficit of iron 
during normal pregnancy was of the order of 500 
milligrams. This amount of iron should be admin- 
istered orally or intravenously during pregnancy. 

The bone marrow in iron deficiency anemia in 
pregnancy shows normoblastic hyperplasia. Small 
nests of small normoblasts with jagged edged narrow 
cytoplasmic rims were characteristic. The serum 
iron is decreased below 60 gamma per cent. The 
iron binding capacity of the serum and the erythro- 
cyte protoporphyrin are increased, These tests are 
of great value in the diagnosis of iron deficiency 
anemia. The cause of the iron deficiency anemia in 
pregnancy could always be found in conditions pres- 
ent before the pregnancy and was usually related to 
some form of chronic blood loss. Typical examples 
of chronic blood loss were profuse menstruation, 
bleeding from abortions and severe bleeding at de- 
livery. The iron shift to the fetus and the limited 


ability to absorb iron were the direct cause of the ane- 
mia during the pregnancy as iron stores were insuf- 
ficient in amount to meet these demands. The treat- 
ment of iron deficiency anemia in pregnancy should be 
calculated to restore the hemoglobin to normal and to 
replace iron stores. This can be accomplished by 
means of oral iron salts though three patients were 
studied who did not absorb and utilize iron during preg- 
nancy in spite of the anemia. When orally administered 
iron is not absorbed, when there is an intolerance to 
oral iron salts, and when the time period remaining 
during pregnancy is too short to permit adequate iron 
absorption, intravenous iron is indicated. 

Megaloblastic anemia in pregnancy is diagnosed on 
the basis of the megaloblastic bone marrow change. 
The serum iron is high, the erythrocyte protoporphyrin 
normal and the iron binding capacity of the serum is 
zero or low in this pregnancy anemia. It was found 
that the etiology of megaloblastic anemia in pregnancy 
is probably a vitamin C deficiency which in turn pro- 
duces a folinic acid deficiency. The anemia is refrac- 
tory to vitamin B,, but when vitamin C is combined 
with vitamin B,,, the response is maximal. Folic acid 
produces a complete remission. Spontaneous remis- 
Sion after delivery was observed in one patient. 

Hypoplastic anemia in pregnancy is a form of re- 
fractory anemia associated with bone marrow depres- 
sion. There is no evidence of iron deficiency. The 
bone marrow in this anemia shows normoblastic hy- 
poplasia. No form of therapy other than blood trans- 
fusions was found effective. Remission follows de- 
livery. 
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PHYSIOLOGY 


THE REGISTRATION OF GASTRO-INTESTINAL 
INTRALUMINAL PRESSURES IN MAN: 
THE COMPARISON OF A BALLOON METHOD 
AND A DIRECT-PRESSURE-MEASURING 
METHOD OF RECORDING 


(Publication No. 4335) 


Nicholas Carr Hightower, Jr., Ph.D. 
University of Minnesota, 1952 


This investigation was an attempt to solve three 
problems. The first was related to the development of 
a method for the direct, accurate and continuous regis- 
tration of gastro-intestinal intraluminal pressure in 
man, The second was the application of the method for 
registration of intraluminal pressures and the deter- 
mination of various factors that influence intraluminal 
pressure. The third was the comparison of the new di- 
rect-pressure-measuring (transducer) method with a 
balloon method of recording gastro-intestinal motility 
and pressures. 

From the literature the development of the balloon 
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and other recording methods have been outlined. 
Various types of pressure waves resulting from gas- 
tro-intestinal motor activity have been described, A 
simplified terminology for pressure waves has been 
proposed. 

The direct pressure measuring method developed 
consisted of a miniature electrical pressure trans- 
ducer connected to the end of a gastric tube. After 
amplification, the output from the transducer ener- 
gized a galvanometer which produced optical regis- 
tration on a photokymograph. Results of static and 
dynamic tests revealed this system to be adequate 
for accurate and continuous registration of gastro- 
intestinal intraluminal pressures. 

The balloon method of recording consisted ofa 
small water filled but undistended balloon attached to 
the end of a gastric tube. Changes in pressure within 
the balloon were conducted through a water-air me- 
dium to a glass spoon manometer and optical regis- 
tration obtained on a photokymograph. This method 
of recording was employed with both single and tan- 
dem systems of balloons. 

Fasting normal human beings and patients with 
enteric stomata were used as subjects. Simultane- 
ous recordings were obtained with the balloon and 
transducer in close proximity. The recording units 
were localized in the alimentary canal by means of 
fluoroscopy and flat-plate roentgenograms. The re- 
cording of gastro-intestinal motility and intraluminal 
pressures was carried out in a quiet room with the 
fasted subjects in the supine position. 

Intraluminal pressures, as determined by the 
transducer method, were found to consist of four 
components as follows; basal intraluminal pressure, 
pressures due to respiration, pressures due to car- 
diovascular pulsations and pressures resulting from 
motor activity of the gastro-intestinal tract. 

Basal intraluminal pressure was below atmos- 
pheric pressure (- 5.5 cm. of water) in the esophagus 
and above atmospheric pressure (+ 6.2 to + 10.4 cm. 
of water) in the remainder of the gastro-intestinal 
tract. 

Changes in intraluminal pressure due to respira~ 
tion were greater in the esophagus (6.5 cm. of water) 
than in other parts of the alimentary canal where 
changes of usually less than 5 cm. of water were ob- 
served, 

Cardiovascular pulsations also produced the 
greatest change in intraluminal pressure in the 
esophagus. The mean pressure change was 2.6 cm. 
of water in the esophagus and less than 1 cm. in all 
other sites studied. 

Changes in intraluminal pressure resulting from 
the subject voluntarily increasing or decreasing the 
intrathoracic and intra-abdominal pressure were 
variable but the largest negative pressures (- 25.6 
cm. of water) were observed in the esophagus and the 
largest positive pressures (+ 80.2 cm. of water) were 
observed in the rectosigmoid. 

When the subjects changed their position the 
changes in intraluminal pressure were of small mag- 
nitude, variable and insignificant. 

Filling and emptying the small balloon when lo- 
_cated in close proximity to the pressure transducer 


had little influence on basal intraluminal pressure. 

The two systems of recording were compared in the 
esophagus, cardia, body and antrums of the stomach, 
upper small bowel, descending colon and rectosigmoid. 
With the exception of the esophagus and antrum, when 
the transducer was located proximal to the balloon, no 
significant differences were noted in the incidence, 
rate, amplitude or duration of pressure waves as re- 
corded by the two systems. 
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PSYCHOLOGY 


SIMILARITIES AND DIFFERENCES IN THE 
PERSONALITY AND MANIFEST BEHAVIOR 
OF ONE SET OF MONOZYGOTIC TWINS: 
A DEPTH STUDY INVOLVING INTERACTING 
ORGANIC, DEVELOPMENTAL, PSYCHODYNAMIC, 
AND ENVIRONMENTAL FACTORS AS THEY 
PERTAIN TO THE TOTAL LIFE HISTORY 


(Publication No. 4138) 


John Bauer, Ph.D. 
New York University, 1952 


Purpose 

The primary purpose of this nonstatistical depth 
study of the total life history of one pair of monozy- 
gotic twins was to determine similarities and/or dif- 
ferences in manifest behavior and personality as evi- 
denced in early adulthood and to attempt to explain the 
findings in terms of current theories. 


Methodology 

This problem required a methodology that would in- 
sure validity and reliability in three large areas: (1) 
verification of the monozygosity of the twins; (2) ver- 
ification of data external to the twins themselves — such 
as the findings derived from the medical, developmen- 
tal, and educational histories — and the evidence on the 
environment in which these twins matured, namely, the 
home, the family, and the neighborhood; (3) verifica- 
tion of data secured from the twin pair, classified into 
the following subcategories: (a) evidence from objec- 
tive tests (intelligence, aptitude, etc.); (b) evidence 
from a variety of projective techniques (standard pro- 
jective tests, handwriting analysis, etc.); (c) evidence 
secured from self-expressive materials (autobiogra- 
phies, compositions, art work, verbatim interviews, 
etc.), which at times served as factual as well as pro- 
jective material, 

Generally, only reliable and valid tests were admin- 
istered — and in the case of the projective tests, scored 
and interpreted by specialists to maintain maximum 
objectivity. In interpreting data, primary emphasis 
was placed upon those findings which appeared to find 
support in at least two other sources, 

The self-expressive materials were analyzed for 
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Similarities and differences by assessing: (1) the 
satisfaction or expression of emotional needs, (2) 
thema repetition, (3) context and implied meaning. 
Data dealing with similarities and differences were 
in turn broken down into a schematized set of cate- 
gories — manifest behavior and personality. 


Findings 

These twins, as might be expected, were alike in 
many ways, mostly, however, in their outer life or 
manifest behavior, such as in appearance, interests, 
demeanor, stimulus value on others, health, etc. 
Great alikeness of participation in social institutions 
was evidenced throughout their life. 

Nevertheless, they were also significantly dif- 
ferent, The differences were greatest in their per- 
sonality organization or inner life. Participation in 
Similar activities and almost identical external be- 
havior patterns concealed the significant findings 
that the twins often attached different meanings to the 
same common activities. 

The evidence indicated that one twin was prone to 
be more outgoing socially in his manifest behavior. 
Yet in terms of personality structure, the outgoing 
twin was actually passive, resorting to a facade, 
whereas the other twin was reaching out for more 
meaningful relationships. Their emotional needs 
likewise differed. One twin expressed a strong need 
for achievement, the other, a need for love and affec- 
tion. Each twin’s outer demeanor, or manifest be- 
havior, seemed essentially a projection of his 
brother’s inner life. Thus, they seemed to share an 
ego, and were not, taken individually, complete as a 

unit, 

Though the similarities which were found can be 
explained by the shaping forces of social institutions, 
i.e., their inhibition-and-expression-demanding 
standards, though they can be explained by reference 
to the upper and lower levels set by genetic endow- 
ments, as well as by reference to the psychoanalytic 
theory of early childhood development, none of these 
theories, taken alone, was helpful in explaining all 
Similarities and especially not in explaining any dif- 
ferences. 

For the explanation of differences, unraveling 
focused on the role of trivial incidents, coincidences, 
and accidents — each of which seemed to contain at 
the time of its occurrence a uniquely personal expe- 
rience for the inner life of each twin, and each of 
which seemed to deflect each twin further into the 
development of differences of personality structure. 
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THE EFFECT OF INDUCED ANXIETY ON 
FLEXIBILITY OF SET-SHIFTING IN RIGID 
AND NON-RIGID SUBJECTS 


(Publication No. 4385) 


Richard Linn Blanton, Ph.D. 
Vanderbilt University, 1952 


Rigidity may be defined broadly as failure to vary 
responses constructively in the presence of an envi- 
ronmental requirement to change. In experimental 
situations it has been described as failure of the old 
response to extinguish, as failure to shift set, or as 
susceptibility to negative transfer effects. In person- 
ality theory rigidity has been considered as an indi- 
vidual differences variable and has status as a “trait” 
in much of the literature. It has been measured by 
perceptual tasks, motor-perseveration tasks, set-shift- 
ing tasks, and problems involving abstract reasoning. 

The present study attempted to estimate the effect 
of “ego-threat”, in the form of a disturbing interpre- 
tation of Rorschach performance, on a variety of tasks 
which were designed to require various types of set- 
shifting performance, An attempt was also made to 
estimate the relationship between set-shifting per- 
formance and rigidity as defined by commonly used 
indices obtained from the Rorschach test. 

Eighty undergraduate students served as subjects. 
They were given the group-administered form of the 
Rorschach test. Three weeks later the experimental 
tasks were administered in the classroom situation. 
Four classroom groups were used. After taking half 
the tasks the subjects were given “score” sheets pur- 
porting to be measures of their Rorschach perform- 
ances. All students were given identical “scores” 
which were uniformly low and indicated serious mal- 
adjustment. They were informed that the tasks being 
taken were designed to validate the Rorschach 
“scores”. The remainder of the tasks were then ad- 
ministered. Counterbalanced order of administration 
was used so that each task was taken before and after 
the threatening procedure by a satisfactorily large 
number of subjects. The tasks were designed to meas- 
ure perceptual set, set for meaning, perceptual speed, 
shift in set for cues, and position set. 

Analysis of variance and covariance was used to 
estimate the effect of the threatening procedure on per- 
formance, and to compare the performances of subjects 
obtaining high rigidity scores on the Rorschach with 
those having low scores. 


Results 

The threatening procedure had a significant effect 
in only one instance, The task which seems most sus- 
ceptible to the type of induced anxiety situation used in 
this study is that which measured shift in set for cues. 
Two principal explanations are offered for our failure 
to obtain results comparable to those obtained in other 
studies: (1) The group-testing method which was used 
and (2) the heterogeneity of our groups. The hypoth- 
esis was offered that subjects who are chronically anx- 
ious and those who employ defensive rigidity may 
react differently to the tasks used. This would result 
in greater heterogeneity of performance within the 
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groups and submerge differences between groups. 

Rigidity as measured by the Rorschach test is 
Significantly related to performance in three in- 
stances. It is positively related to persistence in the 
solution of problems involving ambiguous meanings 
and negatively related to ability to overcome a well 
established position set. In the first instance it re- 
sults in fewer tasks attempted but appears not to re- 
sult in differences in achievement, 

It is concluded that, while induced anxiety may 
have a significant effect on performances on set- 
shifting tasks, individual differences in habits of re- 
sponse to threatening conditions may be of greater 
importance. In future studies in this area of re- 
search, attempts should be made to measure such 
differences and to establish experimental or statis- 
tical controls for them. 
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THE STABILITY OF BIOGRAPHICAL PREDICTORS 
(Publication No. 4363) 


Gilbert David, Ph.D. 
University of Pennsylvania, 1948 


Personnel psychologists have used items of bio- 
graphical information for the prediction of a variety 
of job performance criteria. The employment office 
has found the weighted application blank useful in 
predicting such criteria as earnings, length of serv- 
ice and others. 

This study begins with a survey of the literature. 
Methodological improvement is noted; however, the 
studies are largely limited to predicting success of 
sales personnel. It would seem desirable to extend 
the technique to other areas. 


The Hypothesis 

We state as a hypothesis that biographical pre- 
dictors do not remain constant in predictive effi- 
ciency, and that predictive items which reflect social 
and economic pressures will vary in predictive effi- 
ciency with change in socio-economic conditions. 

The hypothesis was developed in this fashion. 
Subsumed under biographical data is a wide variety 
of information. The rationale of prediction will vary 
with the kind of information employed. For example, 
“father’s occupation” considers the problem of status 
in occupational adjustment; “previous occupations” 
is concerned with available skills and occupational 
interests. 

We would expect a certain class of items to de- 
rive their predictive value from social and economic 
pressures. If this be true, then change in socio-eco- 
nomic conditions should affect the predictive value of 
these items. It is this possibility which is investi- 
gated in this study. (Confirmation of this hypothesis 
would have an obvious practical implication: Since 
predictive efficiency would not be constant, it would 
be necessary to re-validate biographical predictors 
from time to time,) 


Procedure 

To test this hypothesis, 1936-40 and 1942-45 were 
selected as periods of demonstrably different socio- 
economic characteristics. The former was a period of 
economic depression, the latter of war prosperity. 
From these periods a subject group of 2,937 taxicab 
drivers was drawn; 445 were employed during the pe- 
riod 1936-40, 2,492 during the period 1942-45. 

Length of service was established as the criterion. 
Dichotomously, subjects with a year or more of con- 
tinuous service were included in the plus criterion 
group, those with less than a year in the minus crite- 
rion group. 

The following items, taken from the employment 
application blank, were used as predictor variables: 


age 

nationality 

marital status 

number of dependent children 

number of other dependents 

total number of dependents 

school grade completed 

trade training and/or experience 

previous cab driving experience and reason 
for separation 

related experience (driving, sales, auto 
mechanics) 

military service 

average length of service on previous jobs 

longest single period of employment 

longest held occupation 

last held job 

height 

weight 

height/weight ratio 


Both groups of subjects (depression and prosperity) 
were divided into two, thus providing original and cross 
validation samples for each period. An item analysis 
was made upon the original validating samples and 
scoring weights developed. These weights were then 
applied in the following manner: 


36-40 weights applied to: 36-40 original validating group 
36-40 cross validating group 
42-45 cross validating group 


42-45 weights applied to: 42-45 originalvalidating group 
42-45 cross validating group 
36-40 cross validating group 


For each subject weights were summed to obtain 
total weighted scores. These scores, for each of the 
six weighting procedures above, were correlated with 
the criterion. 


Findings 

The correlational results are shown on the oppo~ 
site page. 

From these data it can be seen that: 

1- It was possible to develop a better predictor 
for the depression groups than for the prosperity 
groups, using the same predictor variables. 

2- The depression predictor showed a consid- 
erable loss of predictive efficiency when applied to 
the prosperity group. 
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BISERIAL CORRELATIONS OF TOTAL WEIGHTED SCORES 
WITH JOB STABILITY CRITERION 








Weights Group 


Biserial Standard 
r Error 





36-40 36-40 original validating 
36-40 cross validating 


42-45 cross validating 


42-45 original validating 
42-45 cross validating 
36-40 cross validating 


052 
O71 
.034 


.033 
.034 
.082 





Further Analyses of the data revealed that: 

1- The two groups of subjects were very much 
the same kind of people in tems of personal and 
family characteristics (age, marital status, number 
of dependent children) but differed in occupational 
histories. 

2- A number of predictive items had predic- 
tive value in one period but not in the other. 

3- The proportion of subjects which met the 
length of service criterion was larger in the depres- 
sion group. 

Additional clarifying analyses were made. In 
general, the findings demonstrate that the biograph- 
ical data did not have constant predictive efficiency 
from one period to the other, and that the variability 
observed could be ascribed to changes in the socio- 
economic situation. 
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A PSYCHOMETRIC STUDY OF SENESCENT TWINS 
(Publication No. 4257) 


Lissy Feingold, Ph.D. 
Columbia University, 1950 


A psychometric study of senescent twins has 
been organized in order to determine whether genetic 
(hereditary) factors exert a measurable influence 
upon intellectual functioning during senescence and, 
if possible, to establish a reliable basis of test per- 
formance for the future evaluation of changes in the 
mental abilities of the test cases, 

The 240 twin subjects included in this study have 
been taken from a large series of aged twins col- 
lected for the purpose of long-range geriatric inves- 
tigations. The sample comprises 75 pairs of iden- 
tical (34 male and 41 female) and 45 pairs of same 
sexed fraternal twins (19 male and 26 female), who 
range in age from 60 to 89 years (with a mean age 
of 69.70 + 0.62). Only white, English-speaking, non- 
institutionalized residents of New York State and 
some closely adjacent areas have been included. 

All of the 120 twin pairs have been tested at least 


once with a battery including tests of reasoning ability, 
vocabulary knowledge, immediate recall of digits, vis- 
ual and meaningful verbal material, formation of new 
associations, and speed of tapping. Retests after an 
interval of about one year have been administrable to 
62 of the twin pairs. 

The available data show that for female pairs the 
mean differences are smaller in the scores of iden- 
tical than of fraternal twin partners on test measuring 
abstract intellectual abilities. On such tests, these dif- 
ferences between the two types of twins are statisti- 
cally significant at the one per cent level of confidence 
(as determined by analysis of variance). But the tests 
measuring specific aspects of memory function do not 
show such a discrepancy in the intra-pair differences 
of identical and fraternal twins. 

Similar observations have been made in male pairs, 
but the respective differences between the two groups 
of twins are statistically not significant on any of the 
tests. This sex difference may indicate that certain 
intellectual changes are observable in males at an 
earlier age than in females. The scores of the females 
are significantly higher than those of the males on 
tests measuring immediate recall of unfamiliar verbal 
and visual material, speed of tapping, formation of new 
associations and non-verbal intelligence. This finding 
would seem to be in agreement with the hypothesis that 
inasmuch as men have a shorter life span and display 
physical signs of aging earlier than women, they may 
also be expected to show correspondingly earlier 
changes in mental abilities. However, in view of the 
limited number of dizygotic male pairs included in the 
present sample, it is advisable to investigate this prob- 
lem by means of extended follow-up studies. 

The range of differences in educational and occupa- 
tional background of the twin partners is limited and 
provides no evidence of a consistent effect upon intra- 
pair differences in test scores. 

The test performances of senescent twins, both 
identical and fraternal, do not differ from those re- 
ported for comparable single-born persons, 

Retest scores correspond closely with the original 
test scores (intra-class correlations range from 
0.903 to 0.996) and reveal no significant change in 
test performance during the period of about one year. 

On the basis of the test results obtained, it has 
been concluded that genetic factors play a significant 
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role in the determination of abstract intellectual 
functioning in females even during senescence. A 
comparable influence of genetic factors has not been 
demonstrated for specific aspects of memory func- 
tion. There is reason to believe that continuation of 
the psychometric testing program for the present 
sample will provide essential additional information 
about the influence of genetic factors upon changes 
in general intellectual abilities during senescence, 
and that this pilot study has established an adequate 
basis for the evaluation of these changes. 
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AN INVESTIGATION OF THE EFFECTIVENESS 
OF THE HUMAN FIGURE DRAWING 
AS A CLINICAL INSTRUMENT 
FOR EVALUATING PERSONALITY 


(Publication No. 4140) 


Lillian Jagoda Fisher, Ph.D. 
New York University, 1952 


This investigation was directed toward an evalu- 
ation of the efficacy of the Human Figure Drawing 
technique as a Clinical instrument for describing 
personality. 

The subjects were five Negro children, ages 
eleven to fourteen, of at least dull normal intelli- 
gence, who had had a minimum of forty hours of psy- 
chiatric treatment at a child guidance clinic prior 
to the time of this study. 

The research method used was an adaptation of 
Stephenson’s Q-technique. As required by this 
method, a trait-universe of eighty personality vari- 
ables was randomly selected from four hundred 
statements descriptive of personality that occurred 
in three texts concerned with the projective use of 
the human figure drawing. Three groups of inde- 
pendent judges, each group having four members 
and each group uSing a different source of clinical 
data, were required to describe the five subjects in 
terms of the trait-universe in accordance with an 
imposed statistical distribution. Specifically, the 
judges were required to determine the salience of 
each of the eighty personality variables for describ- 
ing each subject. 

Thus, for each subject there were twelve “statis- 
tical” personality descriptions: four descriptions 
made by a group of experienced psychologists on the 
basis of the Human Figure Drawing technique alone; 
four descriptions made by an equivalent group of 
psychologists on the basis of a test battery consist- 
ing of the Stanford-Binet Intelligence Scale, Rors- 
chach and Thematic Apperception Tests; and four 
descriptions made by a group of psychiatrists on 
the basis of behavioral data consisting of case his- 
tory and therapeutic interview material. 

For each subject separately, Pearson product- 
moment correlation coefficients were computed for 


all combinations of individual judgements, and for all 
combinations of the average judgements obtained from 
each group of judges. Using the psychiatric judge- 
ments as a limiting criterion and the test battery 
judgements as a comparative criterion, the correla- 
tion analysis provided data with respect to the valid- 
ity and reliability of the Human Figure Drawing 
technique. 

The trait analysis was accomplished by the use of 
contingency tables designed to give the agreement- 
disagreement status of the eighty personality vari- 
ables between groups of judges. The personality 
variables for which there was agreement of judge- 
ment as to their high positive or high negative descrip- 
tive salience for at least one subject were classified 
into fifteen operationally defined categories. 

Correlational analysis indicated significant agree- 
ment at the 1% level of confidence between person- 
ality descriptions inferred from the Human Figure 
Drawing technique alone and those inferred from 
other sources of clinical data. Further, it was in- 
dicated that personality descriptions inferred from 
the Human Figure Drawing technique were signifi- 
cantly interrelated at the 1% level of confidence. 
However, whereas personality descriptions based on 
drawings were only “slightly” related to the psy- 
chiatric criterion, test battery judgements were 
“markedly” related to those based on actual behav- 
ioral data. 

The trait analysis indicated that the largest num- 
ber of personality variables for which Human Figure 
Drawings provided descriptions in agreement with 
those inferred from other sources of clinical data 
are in the areas: “self-concept”; “values”; and 
“interpersonal relationships other than with parents.” 
With respect to the psychiatric criterion, the Human 
Figure Drawing technique was more “effective” than 
the test battery in the areas: “interpersonal rela- 
tionships other than with parents”; “sexual thought 
and behavior”; and “frustrations, conflicts and 
fears.” Some of the implications of these findings 
were discussed. 
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THE INFLUENCE OF WORK AS A FUNCTION 
OF DISTANCE IN THE DISCRIMINATION 
OF THE SHORTER OF TWO PATHS 


(Publication No. 4399) 


John Alexander Jensen, Ph.D. 
Vanderbilt University, 1952 


Certain modifications in the design of an earlier 
experiment by Grice were made in order to further 
analyze the effect of work (defined in terms of dis- 
tance) on the rate of learning in a distance discrim- 
ination situation. 

The earlier Grice experiment involved a 
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Single-choice maze with two paths, one 6 feet the 
other 12 feet in length, leading to a single entrance 
to a goal. The maze was constructed so that addi- 
tional sections of alley could be added to the common 
entrance to the goal, thus lengthening the two paths 
by equal amounts and changing the short:long path 
ratio from the choice-point to the goal. Five groups 
of rats were run in the maze until they learned to se- 
lect the shorter of the two paths, under the five long: 
short path ratio conditions formed by successive ad- 
ditions of six-foot sections to the basic maze pat- 
tern, The first group ran without any addition to the 
Single-choice maze with the ratio of long:short path 
of 2:1; the second group ran with one six-foot sec- 
tion added to the common entrance to the goal thus 
forming a long:short path ratio of 1.5:1. The other 
ratio groups were 1.33:1, 1.25:1 and 1.2:1. Each ad- 
dition to the basic pattern resulted in slower learning 
as measured by number of errors and trials-to-cri- 
terion. Grice concluded that his results verified the 
implication from the goal gradient hypothesis that 
equal increases in the length of two paths would re- 
sult in increases in the difficulty of learning the dis- 
crimination according to an exponential function, as- 
sumed to be the form of the goal gradient function. 

The modification of the Grice design was such 
that the distance of the long:short paths from the 
choice-point to the goal were the same in the two ex- 
periments for any condition, but the total distance 
from the starting-box to the goal was made equal for 
all groups. This was accomplished by the addition of 
successive lengths of six-foot sections to the en- 
trance of each of the five maze conditions employed 
by Grice. The additions were inserted between the 
choice-point and the starting-box so that each condi- 
tion consisted of equal total start-to-goal short:long 
path distances of 30:36 feet. 

These modifications were designed to test the fol- 
lowing implications from the Grice conclusions: that 
the influence of equating the total work distance for 
the five experimental conditions would: (1) increase 
the difficulty of learning the discrimination for each 
of the conditions, with the exception of the fifth (1.2:1 
ratio), which would remain approximately the same, 
(2) decrease the absolute difference between the fifth 
and each other condition, and (3) function in such a 
manner as to leave the relative order of difficulty 
unchanged from that of the five Grice conditions. 

Five groups of 16 rats each were run under these 
conditions until they learned to select the shorter of 
the two paths leading to the goal; the criterion was 
six consecutive free choices to the shorter side. 

None of the groups differed significantly from one 
another in the rate of learning as measured by the 
number of errors and trials-to-criterion. 

The negative findings were discussed in terms of 
reinforcement theory. The data suggest the possi- 
bility that the Grice results could have been more a 
function of the differences in work decrement than of 
differences in habit strength as such, It appeared 
that the effect of equating work distances was such 
as to equate the number of reinforcements for the 
five groups, thus making habit strength almost 
exclusively a function of the distance differences 








(from choice-point to goal). The difference between 
any two conditions in the rate of learning the discrim- 
ination was thus not great enough to be of statistical 
Significance, 

The experiment involved greater work require - 
ments for the five groups than did the Grice experi - 
ment, yet the mean number of errors and trials-to-cri- 
terion for all groups combined for relative difficulty 
comparisons revealed that the level of difficulty was 
less than in the Grice experiment, though not signifi- 
cantly so. This apparently paradoxical result, and the 
other differences between the two experiments, were 
given some measure of explanation in terms of massed 
trials, and pre-training, environmental and subject 
differences, 

A design based on the findings from the experiment 
was proposed, which might result in the resolution of 
the differences between the two experiments. 
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AUTHORITARIAN AND EQUALITARIAN 
PERSONALITY SYNDROMES AND INTOLERANCE 
OF PERCEPTUAL AMBIGUITY 


(Publication No. 4366) 


Isadore Krasno, Ph.D. 
University of Pennsylvania, 1952 


The experiment reported in this paper was designed 
to investigate the relationship between “ Authoritarian” 
and “Equalitarian” personality syndromes and intoler- 
ance of perceptual ambiguity. The main hypothesis, 
derived from the theory and exploratory experiments 
of Else Frenkel-Brunswik and co-workers, was that 
“Authoritarian” individuals as a group were more in- 
tolerant of perceptual ambiguity than “Equalitarian” 
individuals as a group. The sub-hypotheses were: 

1. “Authoritarian” individuals as a group would 
have a shorter mean judgement time to conflict pro- 
ducing stimuli than “Equalitarian” individuals as a 
group, holding response to non-conflict producing 
stimuli constant. 

2. “Authoritarian” individuals as a group would 
perseverate longer than “Equalitarian” individuals as 
a group in that: 

a. The number of stimuli given the same content 
response as is given to the first stimulus would be 
greater for the “Authoritarian” group as compared 
with the “Equalitarian” group. 

b. The “Authoritarian” group would show a 
lesser amount of shifting in the naming of the stimuli 
than the ‘Equalitarian” group. 

The subjects for the “Authoritarian” and “Equali- 
tarian” groups were college students chosen on the 
basis of their responses to three attitude scales; an 
ethnocentrism scale, the E scale; a T F I scale 
measuring “Authoritarian” and “Equalitarian” attitudes 
toward family relationships; and an F scale measuring 
personality characteristics underlying these attitudes, 
The minimum criterion used in selecting the 
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“Authoritarian” and “Equalitarian” groups was that 
of being in the upper or lower quartiles respectively 
in at least 2 out of 3 scales with the third scale not 
falling in the opposite quartile. Sixty subjects for 
each group were chosen from a total pool of 400 sub- 
jects. Each group was divided into sub-groups of 20 
subjects who were assigned to one of three methods 
of presenting the perceptual stimuli, Series, Random, 
or Conflict-Series, so that for each method of pre- 
sentation there was an “Authoritarian” and an 
“Equalitarian” sub-group. Each subject participated 
in only one method of presentation. The stimuli con- 
sisted of black line drawings on white cards of a 
Pekinese dog serially changing to a Siamese cat with 
the middle of the series ambiguous or conflict pro- 
ducing, but with all stimuli clearly structured. In 
order to establish an objective dichotomy between 
conflict and non-conflict producing stimuli which was 
used as a control in the experiment, the stimuli were 
standarized on the judgements of 30 judges. 

The stimuli were exposed to the subjects through 
a viewing box, and their judgement time was re- 
corded by means of a voice key and photokymograph. 
The content responses to the stimuli were recorded 
by the experimenter, 

On the basis of the results of this experiment the 
hypotheses must be rejected and the following con- 
clusions are suggested: 

1, Intolerance of ambiguity does not generalize 
from the social and emotional sphere to the per- 
ceptual sphere. 

2. Rigidity is a specific factor which does not 
manifest itself in the solution of any problem social 
or non-social in nature. 
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RELATIVE RESISTANCE TO EXTINCTION OF 
APERIODIC AND CONTINUOUS REINFORCEMENT 
SEPARATELY AND IN COMBINATION 


(Publication No. 4377) 


Fred A. Likely, Jr., Ph.D. 
Indiana University, 1952 


This experiment investigated the effect upon be- 
havior in extinction of aperiodic and continuous rein- 
forcement separately and in combination using large 
numbers of reinforcements in the trading. Ninety- 
two rats pressed a bar in a Skinner. box with four 
training procedures and subsequent extinction. The 
four experimental treatments used with independent 
groups were (1) aperiodic followed by continuous re- 
inforcement; (2) continuous fcllowed by aperiodic 
reinforcement; (3) aperiodic reinforcement; and (4) 
continuous reinforcement. The average temporal in- 
terval between aperiodic reinforcements was one 
minute in Part I and 2.6 minutes in Part II, which 
was otherwise a repetition of Part I. 

The mean number of responses during four hours 
of extinction did not differ significantly either 


between the four groups or between the aperiodic and 
continuous groups in either Part. The discrepancy be- 
tween this result and the usually reported finding of 
superior resis..1ce to extinction for partial reinforce- 
ment was disci .sed in connection with the bar press- 
ing rate befor: extinction. After 200 continuous rein- 
forcements, th* rate was still increasing, Additional 
training had rai. ‘ed the rate in acquisition for contin- 
uous but not for periodic training. Since rate before 
extinction has a direct relationship with number of re- 
sponses in extinction, the additional training raised the 
number of responses in extinction following continuous 
reinforcement and tended to make the responses in ex- 
tinction more equal for the aperiodic and continuous 
groups than when the number of reinforcements was 
small. The effect of prior rate upon the number of re- 
sponses in extinction for all groups was analyzed. 

Another aspect of extinction behavior, the course of 
responding, was examined by inspection of the curves 
of cummulated responses in extinction and by comput- 
ing the ratio of the number of responses in the second 
half of extinction to the responses in the first half. 
This ratio, termed the “prolongation ratio”, yielded 
consistent ranks for the four groups in both Parts. 
With the direct effect of initial rate in extinction re- 
duced by using the prolongation ratio, aperiodic rein- 
forcement either early or late in the training showed 
its effect in developing greater resistance to extinction 
than continuous reinforcement alone. 

The way that expectancy theory and S-R theory 
could describe the data was discussed although neither 
theory had been developed to refer quantitatively to the 
course of responding as measured by the prolongation 
ratio. 
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THE DEVELOPMENT OF AN INDIRECT, 
OBJECTIVE MEASURE OF SOCIAL STATUS 
AND ITS RELATIONSHIP TO CERTAIN 
PSYCHIATRIC SYNDROMES 


(Publication No. 4346) 


Sherman Eddie Nelson, Ph.D. 
University of Minnesota, 1952 


Purpose 

To begin an exploration of possible relationships 
between social status and behavior disorders. “Objec- 
tive” social status was determined by educational and 
occupational level, whereas “subjective” social status 
was determined by two scales on the Minnesota Mul- 
tiphasic Personality Inventory (MMPI) which purport 
to measure social status, Gough’s St scale and a scale, 
Ss, developed by the writer for this research. The re- 
lationship of these measures of social status to psy- 
Chiatric diagnosis was the primary focus, but prognos- 
tic implications and the meaning of discrepencies 
between the various measures of social status were 
also considered, These investigations also shed light 
on the psychological meaning of the social status scales. 
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Procedure 

The subjects of this study were patients of the 
psychiatric section of the Veteran’s Administration 
Hospital, Fort Snelling, Minnesota. Using educa- 
tional level and occupational level (determined by 
Warner’s occupational scale) as indices of social 
status, two criterion groups of “high” and “low” sta- 
tus were selected and compared on the two selection 
variables plus age, diagnosis, intelligence, marital 
status, and MMPI profiles. An item analysis was 
done on the MMPI for these criterion groups anda 
social status scale, Ss, developed. The norms and 
correlations for the Ss and St scales were based on 
a sample of 250 patients drawn by random numbers. 
Correlations were determined for the social status 
scales and education, occupation, intelligence, and 
MMPI scales. Nine diagnostic groups were selected 
and compared on the characteristics considered for 
the criterion groups together with the social status 
scales, Other groups that were also similarily com- 
pared were “high” and ”low” status groups as defined 
by the status scales, and groups whose score on one 
social status scale was discrepent with the other so- 
cial status scale score. Four diagnostic groups were 
compared on admission-discharge social status scale 
scores in an attempt to determine the effect of ther- 
apeutic change, 


Results 

(1) The Ss scale correlated between .45 and .50 
(very significant) with educational and occupational 
level, these measures being, in effect, validity coef- 
ficients. Correlation with intelligence was about .40. 
Reliability coefficients were .86 (corrected odd-even) 
and .68 (test-retest with a median time interval of 
30 days). 

(2) Norms for the St scale are similar to those 
reported by Gough. Correlations of St with educa- 
tional and occupational level were about .20 (signif- 
icant) and close to zero for intelligence. 

(3) The similarity in functioning of the Ss and St 
scales is revealed by the fact they correlate with the 
MMPI scales in the same direction in every case 
(all are negative correlations with the exception of 
the L, K, and Mf scales). The Ss scale is more re- 
lated to test-taking attitudes (positively with subtle 
defensiveness and negatively with tendencies to put 
oneself in a bad light), somatic complaints (nega- 
tively), hyperactivity (negatively), and education, oc- 
cupational level and intelligence (positively). The Ss 
scale is more related to dysphoric feelings and so- 
cial introversion (negatively). 

(4) In general, the low status group had more 
psychological disturbance of all kinds: somatic con- 
cern, dysphoria, obSessive-compulsive trends, and 
schizoid and paranoid attitudes. They were also 
more naive and rigid, had more cynicism about other 
people, and were less in accord with the regulations 
of society despite a more rigid moral code and more 
religiosity. 

(5) On “objective” social status, only neurotic de- 
pression (high status) and alcoholics with acute psy- 
chotic features (low status) stood out as being devi- 
ant. On the social status scales, no marked difference 


differences between diagnostic groups were found, Se- 
vere psychopathology or extreme “plus-getting” on the 
part of the patients will be correlated with low status 
scores and with “subjective” social status lower than 
“objective” social status. 

(6) The Ss scale is positively related to good prog- 
nosis. With psychiatric improvement, the status scale 
scores increase, | 
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PREDICTING HOSPITALIZATION 
OF PSYCHIATRIC OUTPATIENTS 


(Publication No. 4348) 


Donald Robert Peterson, Ph.D. 
University of Minnesota, 1952 


The investigation constitutes an attempt to devise 
simple, widely applicable, and maximally accurate in- 
dices to aid in predicting hospitalization of psychiatric 
outpatients. Data were gathered at a VA mental hy- 
giene Clinic for all patients who underwent psycholog- 
ical examination, were seen for at least two interviews 
by clinic staff members, and later were admitted to 
psychiatric hospitals. In all, 108 such patients were 
found. They were compared with 114 non-hosnitalized 
patienis at the same clinic.in terms of certain non- 
psychometric data and the results of three psycholog- 
ical tests, the Wechsler-Bellevue, the MMPI, and the 
Rorschach, 

To minimize chance effects, groups were split in 
accordance with a double cross-validation design, and 
item analyses with respect to certain rather gross 
Signs were performed. Several aggregate indices were 
made up. On cross-validation, percentages of accurate 
prediction ranged from 63 for one of the non-psy- 
chometric devices to 75 for an index composed of four 
non-psychometric signs, four MMPI signs, and one 
sign from the Wechsler-Bellevue. Generally speaking, 
predictions made on the basis of non-test data alone 
would have been correct about two-thirds of the time; 
predictions based on indices comprising both non-psy- 
chometric and MMPI signs would have been correct in 
a little less than three-fourths of the cases. 

Individual false positives and false negatives were 
then selected from both the hospitalized and non-hos- 
pitalized groups. Such patients, for whom prediction 
was wrong in terms of all devices, were subjected to 
intensive case study. Clerical errors regarding hos- 
pitalization had been made in some of the individual 
records; accurate prediction would in fact have been 
made for four of the 23 apparent misses. For the re- 
maining 19, contingency factors, inaccurate descrip- 
tion, therapeutic changes in the individual, and omis- 
sion of uniquely important variables seemed to account 
for most of the predictive failures. No factors were 
found with sufficient generality to offer much hope for 
materially improving prediction by present methods. 

Predictors derived from the sub-samples were 
combined into single indices in two ways. The first 
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involved inclusion of all items which reached or even 
approached significant differentiation in both sub- 
samples, so long as frequency trends were similar 
from group to group. The second involved inclusion 
of only those items which discriminated at the .05 
level of significance between hospitalized and non- 
hospitalized patients in both sub-samples. Indices 
derived by the first method are considerably longer 
than those derived in accordance with stricter lim- 
its for significance, and their effectiveness with the 
sample on which they were derived is somewhat 
greater. The gain, however, does not appear to be 
great. Since the shorter indices are easier to calcu- 
late and somewhat less subject to shrinkage, their 
use has been recommended. 

Three forms of “short” index were derived, one 
consisting only of non-psychometric variables, one 
consisting only of MMPI signs, and one comprising 
both non-test and MMPI factors. The non-psycho- 
metric device correctly classified 65 per cent of the 
cases in the total sample, the MMPI index was accu- 
rate for 67 per cent, and combination of indices 
yielded 71 per cent accuracy. Choice will be dictated 
by the amount of data available. If no tests have been 
given, the non-psychometric index is applicable; if 
prediction is required and an MMPI profile is all that 
the clinician has to work with, he must use the cor- 
responding sign list; if both kinds of data are avail- 
able, predictive accuracy can be increased by using 
the combined index. 
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SOME CORRELATES OF THE SELF-STRUCTURES 
AS MEASURED BY AN INDEX OF 
ADJUSTMENTS AND VALUES 


(Publication No. 4349) 


Guy Anthony Renzaglia, Ph.D. 
University of Minnesota, 1952 


Purpose 
This study has proposed to concern itself with 


methodological and theoretical problems inherent in 
self-theory. 


1. Hypotheses were drawn from informal propo- 
sitions suggested by the current generalizations of 
perceptual, ego, phenomenological, and libido psy- 
chologists. 


2. Instruments were then constructed to assess 
operational equivalents of the self-structures (self 
concept, self satisfaction, and ideal-self concept) as 
well as for other report variables pertinent to the 
theoretical propositions. 


3. Finally, those nypotheses amenable to statis- 
tical treatment were investigated. 


Design 
Approximately 88 percent of the 373 freshmen in 
Communications 2, Winter Quarter, 1952 completed 





a three-page questionnaire, which contained the follow- 
ing scales: 
An Index of Adjustment and Values (By Bills, 
Vance, and McLean) 
1, Self concept 
2. Self satisfaction 
3. Ideal-self concept 
4. Discrepancy between 1 and 3 
5. Discrepancy between 2 and 3 
Other report scales: 
. Concept of others 
. Frequency of punishment 
. Intensity of feelings 
. Parental relationship 
. Frequency of punishers 
6. Sincerity of parents 
Scales that provided a quantitative score were scaled 
and weighted by the method of reciprocal averages. 
Other variables relevant to the study were as follows 
. Age 
. sex 
. High school rank 
. Honor point ratio 
. MMPI, from which certain measures were 
obtained; 
T-scores 
Code-combinations 
An Anxiety Index, and 
An Internalization Ratio 


Results 

The hypothesis pertaining to the assumption that an 
individual is capable of being an object to himself, and, 
therefore, able to describe his self-structures on an 
instrument in a reliable and valid fashion is supported 
by the following: 


1. By utilization of reciprocal averages technique, 
which provides a set of weights whose properties max- 
imizes internal consistency toward a singular variable 
universe. Estimates of reliability for the self concept 
and self satisfaction scales are approximately .90. 


2. Overwhelming similarity of report on their self- 
structures and on other relevant report-behavior gives 
considerable assurance that the self scales are valid 
measures of expressed self perceptions and cognitions, 


Certain major hypotheses drawn from the informal 
postulates of self-theory and the results of the statis- 
tical analysis are summarized below: 

1, Male and female subjects do not differ in the 
quality of their self descriptions or the quality of their 
report on others, their experiences, andpersonal issues 

Rejected: They differ significantly on four of the 

scales; females score lower on an Anxiety Index; 

they desire personal traits in a more positive man- 
ner; they conceive of others as having more favor- 
able attributes; and they ranked higher in their 
high school class. 


2. The interrelationships between the structures of 
self are similar for sexes. 

Accepted: No differences were found between the 

respective coefficients. 


3. An individual’s reported perceptions and feeling 
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tone about the self are qualitatively and directionally 

Similar to those he holds toward others, his experi- 

ences, and on personal issues. 
Accepted: Correlations between the self-describ- 
ing variable and all other report variables are 
significant beyond the .01 level. High and low 
self-describers differ significantly on the way 
they now see their past experiences, on measures 
of achievement, on their perceptions of others,and 
in respect to their probable future. 


4. Psychological tension accompanies self-struc- 
tures below the usual cultural pattern. 

Accepted: Low self-describers (in contrast to 

high) have a significantly higher score on the 

Anxiety Index and on the Internalization Ratio. 


5. Greater psychological tension also is associ- 
ated with relatively disparate or incongruent self- 
structures, 

Accepted: Subjects with disparate self-structures 

score higher on the Anxiety Index and Internali- 

zation Ratio than do high. 


6. Self-describing tendencies are an integral as- 
pect of personality. 

Accepted: High and low self-describers differ 

significantly on five of the MMPI scales. 


7. High and low self-describers differ on their 
reported perceptions and attitudes toward influential 
people in their environment and on their experiences 
with these important others. 

Accepted: In contrast to high self-describers, low 

describers report significantly higher frequency 

of punishment, more intense feelings, less favor- 
able attitudes toward parents, a greater frequency 
of parents and friends as punishers, and a dif- 
ferent choice of parent as the most sincere. 


Conclusions 

1. The self-conscious phenomenon can be conven- 
iently thought of as being composed of three struc- 
tures, namely, the self concept; self satisfaction, and 
the ideal-self concept. 


2. Reliable and valid samples of these structures 
can be elicited by the Index of Adjustment and Val- 
ues, 


3. The homogeneity of response tendencies on 
self-report and non-self report instruments gives 
credence to the theoretical notion of an enduring per- 
ceptual-attitudinal set. 


4. Certain of the self-structures appear to be 
significantly related to behavior indicative of the 
emotional and motivational state of the respondent, 
and 


5. The generalizations pertaining to the impact 
of language and of the importance of early interaction 
with influential parents and friends on the formation 
of the self are highly plausible. 
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DEVELOPMENT OF SOME NEW MINNESOTA 
MULTIPHASIC PERSONALITY INVENTORY 
SCALES FOR DIFFERENTIATION OF 
PSYCHIATRIC SYNDROMES WITHIN 
AN ABNORMAL POPULATION 


(Publication No. 4350) 


Albert Rosen, Ph.D. 
University of Minnesota, 1952 


1. The purposes of this study were (a) to investi- 
gate the possibility of reducing overlap between diag- 
nostic groups on the Minnesota Multiphasic Person- 
ality Inventory (MMPI) scales by the development of 
new scales which consisted of those items from the 
MMPI pool of 550 items that demonstrated a signifi- 
cant differential response between a homogeneous 
Clinical group and a random sample of patients-in-gen- 
eral; and (b) to compare the outcomes of the above 
approach to MMPI scale construction with the original 
one, which consisted of the development of scales from 
those items showing a significant differential response 
between Clinical groups and general normals. 

2. The total of 557 patients included in this study 
were grouped diagnostically as follows: 

Anxiety reaction 83 83 
Conversion reaction 49 
Depressive reaction 36 
Somatization reaction 39 
Paranoid schizophrenia 100 








General abnormal 
(Patients-in-general) 


Total 


250 
DOT 


3. The patients in the study were described in 
terms of seven biographical variables — age, occupa- 
tional level, education, intelligence, marital status, re- 
ligion and urban-rural residence, and also in terms of 
scores on the original MMPI scales. 

4, A new scale was developed for the detection of 
each of the five diagnostic groups according to the ap- 
proach mentioned in item 1(a). These scales were de- 
signated as follows: Conversion reaction (Cr), Soma- 


' tization reaction (Sr), Depressive reaction (Dr), A 


Anxiety reaction (Ar), and Paranoid schizophrenia (Pz). 
Each scale was evaluated for (a) effectiveness in dis- 
tinguishing cases in a particular diagnostic group from 
patients with other diagnoses, and (b) comparability 
with the original scales. 

5. The Cr scale was comprised mainly of items 
(a) expressing denial of emotional disturbance and (b) 
portraying a gregarious, extroverted personality, Cr 
was correlated negatively with all the original clinical 
scales, high negative coefficients being obtained with 
the psychotic scales. The cross-validation proved the 
Cr scale to be quite effective in the detection of con- 
version cases. 

6. The Pz scale consisted of items indicative of 
gross abnormality; correlations with the original psy- 
chotic scales were moderately high in the positive di- 
rection. A variation of this scale, called Pz + 1.0 K, 
was developed for clinical use, and proved to be effec- 
tive in its differentiating power. 
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7. The Sr scale contained a large bloc of items 
whose content expressed denial of emotional disturb- 
ance, as inthe Cr scale. These two scales mani- 
fested the same correlational trends, and were of 
approximately equal effectiveness. 

8. The items of the Dr and Ar scales were not 
readily assigned to broad content categories. Cor- 
relations with the original clinical scales were neg- 
ative for Dr and low positive for Ar. In cross-vali-~ 
dation, the two scales proved to be approximately 
equally effective, although somewhat inferior to the 
other three new scales. 

9, Inter-relationships of the new scales were 
studied. With the exception of a high degree of as- 
sociation of Cr and Sr, correlations of the new scales 
were at an optimal level. 

10. Reliability of the original and new scales was 
studied for a brief test-retest period. Coefficients 
of reliability ranged from .55 to .88. Almost all of 
the correlations of the clinical scales in common use 
equalled or exceeded .80. A study of changes in 
MMPI scale scores from test to retest indicated that 
a movement had occurred in the “normal” direction. 

11, Theoretical implications of the results of this 
study were discussed in terms of a “psychological 
distance” hypothesis. Overlap of scales derived ac- 
cording to the original approach was greater because 
of the proximity of the clinical groups to each other 
aS compared to normals. Reduction of overlap re- 
sulted froin the new approach because the distance 
between clinical groups was increased when the gen- 
eral abnormal group was used as the reference point. 
Results of this study supported the original iypothe- 
Sis that reduction of overlap between diagnostic 
groups on the MMPI scales can be achieved by the 


development of scales according to the new approach. 
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PROFILE PATTERNING AND DESCRIPTIVE 
CORRELATES OF PATIENTS HAVING LOW 
SCORES ON SCALE 9 OF THE MMPI 


(Publication No. 4353) 


Mary Lyon Sutton, Ph.D. 
University of Minnesota, 1952 


Personality tests, particularly the more struc- 
tured, more readily quantified ones, yield scores 
which can usually be defined as the number of re- 
sponses made by an individual which deviate ina 
“sick” direction. High scores are the more clearly 
abnormal ones and until recently most of the re- 
search in the area of personality testing has been di- 
rected to an evaluation of these values and the people 
who obtained them. This present paper, however, 
was an investigation of scores below the average. 
Specifically it was a partial study of the behavior and 
meaning of low points, i.e. T scores below 46, on 
Clinical scales of the Minnesota Multiphasic Person- 
ality Inventory within a group of adult female 


psychiatric patients. A preliminary survey indicated 
that although nearly all of a group of “normal” Minne- 
sota adults had at least one low point, less than half of 
the men and women in an inpatient psychiatric group 
had such scores. It was also found that about one half 
of those who did, had their lowest score on scale 9 
(Ma-hypomania) and further work was restricted toa 
study of those patients whose score on scale 9 was de- 
viant enough to be among their low points. 

The population from which the various clinical sam- 
ples were drawn, was composed of approximately 2500 
patients who were admitted to the Psychiatric Section 
of the University of Minnesota Hospitals for evaluation 
and treatment from 1938 to 1952. Of these individuals, 
220 females were found who were between the ages of 
16 and 65 inclusive and who, within fourteen days of ad- 
mission to the hospital, had a valid MMPI with a 
“low 9”. In an effort to determine other characteris- 
tics of these low 9 individuals, a random sample of 101 
of them was studied by means of two new measures of 
pattern similarity, CC (code Comparison) and DI (dif- 
ferential index), and a new procedure for determining 
what pattern(s) is typical of a specific group. A pat- 
tern of “age-K raw score-MMPI profile” variables 
was obtained which appeared representative of a subset 
of these patients. The nineteen women who best 
matched this pattern had a mean age of 37 and a mean 
T score values. on the MMPI as follows: ?-50, L-53, 
F-62, K-57, Hs-82, D-92, Hy-84, Pd-71, Mf-47, 
Pa-70, Pt-83, Sc-78, Ma-43. 

Evaluation of hospital discharge summaries of 
eighteen members of this group, partially by use ofa 
checklist, revealed certain trends in behavioral and 
historical data. They tended to be described as de- 
pressed, anxious, nervous, weak, and tense. They wor- 
ried more than was usual and often had numerous so- 
matic complaints, although their health was usually 
good and there was no orientation disturbance to sug- 
gest a neurological disorder. They had average or 
above average education. They usually received a di- 
agnosis of psychoneurosis but were given a guarded or 
poor prognosis for future adjustment. Five clinical 
psychologists participated in a sorting experiment in 
which they were given four sets of seven discharge 
Summaries and asked to pick from each set the three 
patients who would probably best match the mean age 
and MMPI values given above. Patients with a low 9 
and the pattern were reliably separated from those 
with a high 9 (T score above 54) and the pattern but 
were not satisfactorily distinguished from a general 
patient group. It was hypothesized that the pattern of 
the low 9 people might be a typical one for the clinical 
population from which all these samples were chosen. 

Discussion of these results and of adjectives previ- 
ously found to be descriptive of non-hospitalized adults 
who had low 9’s concluded with suggestions for future 
research, 
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ZOOLOGY 
AGE AND GROWTH OF THE WHITE CRAPPIE, 
POMOXIS ANNULARIS, RAFINESQUE, IN MISSOURI 
(Publication No. 4291) 


Arthur Witt, Jr., Ph.D. 
University of Missouri, 1952 





The white crappie is the most important species 
in the sport fishery of Missouri’s large impound- 
ments. Each year since 1946 it has accounted for 
over 60 per cent of the creel from these impound- 
ments. Because of this importance an age and 
growth analysis was made of 3515 specimens from 
the five major impoundments within Missouri: the 
Niangua Arm of the Lake of the Ozarks, Lake Wap- 
papello, Taneycomo, Clearwater and Norfork. The 
results of this age and growth study are to serve as 
a basis for the management of the white crappie in 
these impoundments, 

The validity of the scale method was tested by 
raising fish of known age and it was found that the 
scale method is applicable to this species. 

The relationship between scale length and body 
length for the white crappie from each of these im- 
poundments is sigmoid in nature. This relationship 
can be described mathematically by a third degree 
polynomial. The body-scale relationships of the 
Niangua-Wappapello-Taneycomo white crappie 
grouped closely together and were represented by 
one average body-scale relationship. This was also 
true for the Clearwater-Norfork white crappie and 
they were represented by a separate sigmoid curve. 
These two different body-scale relationships, for the 
same species of fish, are the result of a difference in 
the scalation between the Niangua-Wappapello-Tan- 
eycomo white crappie and those from Clearwater and 
Norfork Lakes. This difference in scalation, appar- 
ently, is associated with the age of the impound- 
ments, The Clearwater-Norfork white crappie came 
from impoundments that were less than seven years 
old and they had more but smaller scales than did the 
Niangua-Wappapello-Taneycomo white crappie. 

Growth rates were determined for the white crap- 
pie from each of these five impoundments. The 
white crappie from the two youngest impoundments, 
Clearwater and Norfork Lakes, grew faster than did 


those from the other three reservoirs. Neither of 
these populations evidenced Lee’s phenomenon. 

There is a disparity in growth between the sexes, 
The males are larger than the females from the sec- 
ond to the fourth year of life after which the females 
are larger. The difference in growth between the 
second and fourth year of life correspond with the 
time of ovarian development of the females. These 
differences, however, are small. 

The monthly growth of three year classes of white 
crappie was followed during one and a half growing 
seasons. AS members of a year class became older 
they exhibited a small percentage of completed growth 
for the corresponding months of the two growing sea- 
sons, Young and old fish grew at different rates dur- 
ing the growing season. The young fish grew most 
rapidly in the early part of the season while the older 
fish grew most rapidly in the later part of the season. 
The growing season began in May and ended in Oc- 
tober. 

Large and small members within one year class 
show similar trends in their growth during the grow- 
ing season. 

Formation of the annulus occurred earlier for the 
younger fish than did it for the older fish. Annulus 
formation began in May and ended in the latter part 
of July. 

The monthly increment of growth of the young of 
the year was estimated to be 18 millimeters. They 
attained an average length of 92 millimeters in their 
first year of life. 

The growth rates of the white crappie from these 
five impoundments generally is superior to the growth 
rates of white crappie from other regions of the 
country. 

The Niangua white crappie are the only fish in 
need of management, Their growth rate is poor and 
is probably a reflection of a large number of fish 
competing for a limited food supply. An experimental 
commercial fishery is proposed as a remedial meas- 
ure to increase their growth rate. 
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ART AND ARCHEOLOGY 


A HISTORY OF THE DEVELOPMENTS IN 
ARCHITECTURAL DRAFTING TECHNIQUES 


(Publication No. 4153) 


Albert O. Halse, Ed.D. 
New York University, 1952 


The factors which affected the growth of archi- 
tectural drawing from its beginnings have been inter- 
woven with most of the major forces that have helped 
shape the civilization of the world. In the ancient 
period, when demands upon drawing were few, 
Simple plans and elevations sufficed in the pic- 
turization and building of simple structures. As 
each nation in turn took drafting as its means of 
picturization of building, a certain pattern of growth 
became obvious. 

During the early part of the ancient period, 
drafting was a purely pictorial art. The invention 
of mathematics in Babylonia, and its use in con- 
junction with drafting in Babylonia, Greece, and 
Rome, changed drafting to a precise skill. 

The long period of darkness which followed the 
fall of Rome might have seen the end of what had 
been known as architectural drawing. The church, 
however, had taken over what was left of civiliza- 
tion in Western Europe, and the skills and techniques 
which had been preserved by the church were soon 
applied to the building of magnificent new cathedrals. 

This high point in drafting was soon matched by 
the draftsmen of the Renaissance, who, spurred by 
the literary discovery of ancient Greece and Rome, 
and stimulated by the works of the “painters of 
architecture,” invented the rules of perspective. 
This new skill permitted architects to conceive of 
their structures in volume. The spirit of the Ren- 
aissance encouraged experimentation and this re- 
sulted in new concepts, such as the combination 
section-elevation, the various ways of shading 
drawings, and the invention of the principles which 
formed the basis of what is now termed “rendering.” 

The invention of printing had a strong effect upon 
Renaissance drafting. It now became possible for 


the great draftsmen to make available to others 
through books the results of their thinking. This, 
combined with the migration of draftsmen, encour- 
aged the infusion of Renaissance methods of drawing 
with those of the Gothic style. The great scientific 
discoveries of the seventeenth century and the in- 
genious mechanisms of the eighteenth century began 
to have their effect on drafting during the nineteenth 
century. The use of the steam engine on railroads, 
and the inception of world-wide mail service 
brought cities and countries closer together and 
permitted the exchange of ideas between architects 
who lived far apart. 

The architectural picture made after the com- 
pletion of buildings has been responsible for trends 
in literature and in thinking. The English romantic 
movement of the nineteenth century, though initially 
inspired by the writings of Ruskin, was fostered by 
the pictures of the works of ancient Greece and 
Rome. In similar fashion, the picturization by ar- 
chitects of the great monuments of Europe inspired 
the designs of other architects. 

Although individual drawings existed before the 
nineteenth century, the earliest sets of working 
drawings are of the nineteenth century. The tech- 
niques used in these drawings for the greater part 
are Similar to those used throughout the world today 
and consist of plans, sections, elevations and details, 
all drawn to scale. 

One of the greatest changes in the techniques of 
modern drawing was caused by the invention of the 
blueprint, which cheapened the cost of reproducing 
drawings. The availability of such means of repro- 
duction has encouraged the standardization of tech- 
niques throughout the civilized world. 

The draftsmen of today have at their disposal the 
results of thousands of years of development and 
experience. Historians have brought them the record 
of the past. Inventors are constantly finding them 
new tools to work with. Modern travel and communi- 
cations make it possible for them to keep abreast of 
developments all over the world. Future develop- 
ments will be on a world-wide basis. 
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A CLASSIFICATION OF THE FOLKTALE 
OF THE WEST INDIES BY TYPES AND MOTIFS 


(Publication No. 4374) 


Helen Leneva Flowers, Ph.D. 
Indiana University, 1952 


From the compilations of twenty-four collectors 
of the West Indian folktale this classification has 
been made. It is based on THE TYPES OF THE 
FOLKTALE by Antti Aarne and Stith Thompson, and 
MOTIF-INDEX OF FOLK-LITERATURE by Stith 
Thompson. 

The story represented one of the few African cul- 
tural elements which accommodated themselves well 
to the new environment of the western world. It per- 
sisted despite counteracting influences encountered 
in its excursion into new lands. 

The ubiquity of Anansi, the spider, more than any 
other element, marks the folklore of the West Indian 
Islands. It is interesting to note that whereas in 
Africa the spider shares his prestige with a host of 
other characters, in the Antilles, he dwarfs other 
figures, both in the frequency of appearance and in 
his domination of any situation in which he appears. 

The classification has revealed several tales 
that appear with such frequency as to suggest their 
designation as recognized types. The devil-spouse 
and animal-spouse motifs (related to Aarne-Thomson 
Types 425, 430, and 433) are in this category. Many 
instances of the fish-lover and the Misé Doux stories 
also occur. In the latter, the animal involved visits 
God for a boon, as in Type 460A. 

The “Wheelum” stories might also be nominated 
for type-designation (Motif D1417). Many “Blinding 
the Guard” stories are found and are listed under 
Type 73, but the strategy is more involved than usual 
in that tale and therefore highlights more strikingly 
the animal’s cleverness. 

The transformed African folktale in the New 


World exhibits a notable absence of a sense of justice. 


The devil-spouse and animal-spouse groups already 
mentioned illustrate this. Men and animals frequent- 
ly exchange places and attributes. Perhaps this is 
traceable to the belief in a facile metamorphosis, as 
well as to the loss in the original meanings of some 
words like bouki. 

Aetiological tales disregard the dominant natural 
forms in favor of petty, puny phenomena. The focus 
is centered on the dog’s torn mouth, the enmity of 
fowl and cockroach, the goat’s short tail. 

Magic, which plays a prominent role, is some- 
times superimposed upon Christian elements. The 
West Indian storyland is peopled with characters who 
to all intents and appearances are similar to their 
neighbors, but who in an emergency can call on their 


magic powers to save or to injure. Magic manifesta- 
tions occur even in the picaresque stories, especially 
in those of Porto Rico. The attempt to make the mis- 
sionary’s lore compatible with the native has resulted 
in the substitution of Christian personages for the 
magic-working characters in the original tales, the 
same type of borrowing which has been observed in 

the field of religion proper, with the Christian saints 
being endowed with powers and characteristics former- 
ly attributed to the loa of the native cult. 

Ties of family and friendship are highly respected. 
The compere and godfather regard their obligations 
seriously, and receive honors because of the man- 
made relationships. 

The atmosphere of mystery is commonly height- 
ened by the addition of song. 

These observations must not obscure the folktales 
of the West Indies as literature. Their chief interest 
remains for the student as for the people among 
whom they are told informally, compositions of magic 
and suspense, of thoughts sober and gay. 
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FOLKLORE OF THE DRAGONFLY: 
A LINGUISTIC APPROACH 


(Publication No. 2208) 


Eden Emanuel Sarot, Ph.D. 
Princeton University, 1949 


To deal intelligently with objects, names are 
needed. To talk about them, to attempt to identify 
them, objects must be described and classified. So 
the thesis contains a brief survey of entomology and 
entomological nomenclature starting with Aristotle, 
who was the first to create a definite zoological sys- 
tem; then Edward Watson or Wotton, who in the early 
sixteenth century tried to classify Aristotle’s ani- 
mals; then Thomas Muffet, Ulisse Aldrovandi, John 
Ray, Francesco Redi, Linnaeus, and finally Fabri- 
cius, who in his Philosophia Entomologica, 1778, 
formulated the rules of nomenclature for entomolo- 
gists. 

With these rules in mind, there follows a descrip- 
tion of the dragonfly, which belongs to the Scientific 
order called Odonata (from the Green oJ w v 
“toothed”). It is a common enough insect, strong and 
rapid in flight, with four wings that are carried hori- 
zontally both in flight and at rest, and it has been 
suggested that Linnaeus gave them the name Libel- 
lulidae, from the diminutive of Libella, which means 
“a balance.” They are of metallic hues of great 
beauty, and they skim through the sunshine on bril- 
liant, gauzy wings, but they are notorious for their 
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voracity. Such characteristics are important con- 
siderations in studying their names and the lore 
about them. 

Dragonflies have a history and folklore of their 
own in the Far East, where they abound in great 
numbers. The Chinese, with their keen sense of 
perception, have been quick to use the dragonfly in 
metaphoric speech, but the standard name, meaning 
greenish stick or streak, refers to the color and 
flight of the insect, which is connected with various 
superstitions and is treated in literature. Famous 
poems contain lines which speak of the dragonfly. 
There is nothing mysterious or frightening about the 
insect as far as the Chinese are concerned. Painters 
and poets have used the dragonfly often. 

The treatment of the dragonfly in literature, 
painting, and popular belief by the Japanese is simi- 
lar to that by the Chinese. There are many names 
for the insect in Japanese. Japan has itself been 
called the “Land of the Dragonfly” in folklore. 
Dragonflies appear in some of the famous hokku 
poems; there are more than fourteen centuries of 
verses about dragonflies. 

The names and folklore of the dragonfly in 
Hawaii, the Philippine Islands, Mexico, Peru, and 
among the Navaho Indians of the United States are 
related to totemism. 

For the study of the names of the insect in 
Europe, a complete and detailed study was made of 
the maps for the word “dragonfly” in the Linguistic 
Atlas of France, the Jud-Jaberg Linguistic Atlas of 
of Italy, the Griera Linguistic Atlas of Catalonia. 
For these countries, as well as for Rumania, Ger- 
many, Scandinavia, England and the United States, 
all available material both primary and secondary, 
linguistic as well as folkloristic, was consulted. 
Examples of the use of the dragonfly in the literature 
and the folklore of these countries are given. All the 
names of the dragonfly are discussed and compared. 

In conclusion, in looking at the various names of 
the dragonfly, we find that it is admired in the Far 
East, whereas in Europe it seems to have incurred 
a superstitious dislike on the part of the peasantry. 
The insect has suffered from the fact that it is a fly, 
which is the symbol of diabolic spirits and which 
was exorcised in the Middle Ages. 

People have a fear of naming a thing of which they 
are afraid, and so they employ circumlocutions and 
epithets. Sometimes these names are endearing, to 
placate what they fear. Such a practice tends to 
make things less frightening; it tends to create a 
relationship between beasts and mankind. Hence we 
have such appellations for the dragonfly as the 
French word cousin. 

Physical attributes of the animal world are im- 
portant in folk names. Fear of the evil eye, the 
death-giving glance, may have something to do with 
the Italian cavalocchio, for the dragonfly itself is 
harmless to man. 

Animal names also suffer from the tendency to 
substitute familiar names for one unknown. People 
want to know the reason for the peculiarities of the 
animals they know; they are not likely to care about 
unknown fauna. 


























There is a tendency to care less for facts than for 
fairy tales - to care more for heresay than for ob- 
servation. Misprints, mispronunciations and approxi- 
mations happen. Moreover, vocabulary transcends 
experience; for I have never seen a phoenix or a faun. 

Although one name may survive in one environ- 
ment and not in another, thus giving rise to the horde 
of local appellations, folk names have a habit of tak- 
ing root and spreading. People move about, exchange 
ideas occasionally; and more often, because we are 
more or less alike, the same outstanding character- 
istics of many animals conjure up identical pictures 
in human minds and in human imaginations. 
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THE INFLUENCE OF THE CONSONANTAL 
ENVIRONMENT OF THE FRENCH MUTE-E 
UPON ITS STABILITY 


(Publication No. 4367) 
André Clovis-Gaston Malécot, Ph.D. 
University of Pennsylvania, 1952 


Current phonetic doctrine on the stability of the 
French mute-e is inadequate. The loi des trois 
consonnes — the mute-e is always pronounced when it 








is separated from the preceding vowel by two con- 
sonants — formulated about 1894 by Maurice Gram- 
mont, has been frequently attacked because of the 
large number of exceptions it leaves unexplained. 
Not only are many of these mute-e’s often heard to 
drop, but there are many varying degrees of sta- 
bility. For example, the [a] in fortement [fortmé] 
is dropped quite frequently, in exactement 
[egzaktam@] only in rare cases of neglected speech, 
and in autrement [otram4@] practically never. 

The aim of this study was to determine the effect 
of the consonantal environment of the French mute-e ~ 
upon its stability. Some work had been done along 
this line, in 1871 by M.A. Lesaint and recently by 
Pierre Delattre, but an exhaustive study of this par- 
ticular aspect of the problem had never been at- 
tempted. The present writer has examined almost 
all (about 15,000) of the words in Modern French 
containing mute-e’s, and the validity of the articu- 
latory laws described below is evidenced by their 
universal applicability. The study includes com- 
mented tables of every mute-e environment in Mod- 
ern French, and these tables are as much a part of 
the conclusions as are the articulatory laws drawn 
from them. 

The cases in question were examined by various 
objective and subjective techniques, and it was found 
that the only successful evaluation of the variables in 
question is by kinesthetic impression; neither spec- 
trograms nor kymograms reveal pertinent information. 








FOLKLORE -- AMERICAN LITERATURE 





The Articulatory Laws of Mute-E Stability drawn 
from the tables are as follows: The mute-e sup- 
ported by two consonants drops most frequently when 
the following conditions occur simultaneously: 

(1) When the Aperture of the first pertinent consonant 
exceeds that of the second; (2) When the sequence of 
Points of Articulation of the two preceding and one 
following consonants is back-to-front and linear 
(fortement [fortma@]). 

It drops less frequently when either its sequence 
ceases to be back-to-front and linear, or else when 
the Aperture of the second consonant exceeds that of 
the first (billevesée [bilvaze]). 

It practically never drops when the Aperture of 
the second consonant exceeds that of the first, and 
when the sequence is other than back-to-front and 
linear (4prement [apram4]). 

The varying degrees of stability are occasioned 
principally by the amount of Difference of Aperture 
of the first two pertinent consonants: An arrange- 
ment of the words of a given list, departing from the 
most marked superiority of Aperture of the first 
consonant over the second and proceeding toward 
the most marked superiority of Aperture of the 
second consonant over the first, establishes the 
mute-e’s in the order of increasing stability. 

Minor factors include the relative Apertures of 
the second and third consonants, the third and fourth 
consonants, and certain modal characteristics of the 
first and last. 
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OUR JAPANESE ROMANCE: THE MYTH 
OF JAPAN IN AMERICA, 1853-1905 


(Publication No. 4390) 


Levi Moffitt Cecil, Jr., Ph.D. 
Vanderbilt University, 1947 


This work is an account of the myth of Japan in 
America from 1853 until 1905. It makes no attempt 
to estimate the validity of America’s ideas of and 
attitude towards Japan and the Japanese. Rather, 
through a consideration of pertinent historical 
events, the men involved in them, and the books and 
articles written about them, it attempts to describe 
Japan’s remarkable rise to a place of especial favor 
in American public opinion and to indicate in bold 
outline the character and tone of American senti- 
ment toward Japan during the period. Specifically, 
this study is concerned with the relationship between 
literature and the myth of Japan. It seeks to indi- 
cate the incalculable influence that books exerted in 
the molding of that myth; and, more important to the 
student of literature, it seeks to demonstrate how the 
myth itself provided the materials for a special type 


of fiction, the story with a Japanese setting. 

Chapter I of this study, “The Isle of Mystery,” 
reviews the accidents of history that conspired to 
make Japan an enigma to 1850 America and gives a 
Summary account, drawn from books of the period, 
of the latter’s fanciful impressions of the impreg- 
nable island kingdom. Chapter II, “Pioneering 
Diplomats,” describes the visit of Commodore Perry 
to Japan and characterizes the reports of that country 
that were published as a result of his mission. It 
also contains a brief account of the civil strife and 
political chaos that prevailed in Japan between 1853- 
1868 and shows how the writings of the Western dip- 
lomats reflected the uncertainties of the period. 
Chapt_r III, “Western Spokesmen for Japan,” tells of 
the influx of foreign teachers, missionaries, and 
“experts” into Japan after 1868. It presents short 
biographical accounts of a representative group of 
these men and indicates the profound influence that 
their writings and opinions had in coloring America’s 
attitude toward the country. Chapter IV, “Jinrikisha 
Run,” follows the trail of the tourist through Japan 
and estimates the result of scores of colorful travel 
books upon the myth of Japan in America. And Chap- 
ter V, “Lacquered Literature,” interprets numerous 
novels and stories with Japanese settings produced 
during the period by relating them to the current 
myth of Japan. 

The story of America’s pronounced interest in 
Japan from 1853-1905 holds a significance for the 
student of cultural history. This work makes no ef- 
fort to determine what, if any, lasting contributions 
Japan may have made to American art or life; 
rather it contents itself with reporting the evidences 
of America’s yearning toward Japan. That record 
itself is an eloquent commentary on the thought, 
dreams, and aspirations of later-nineteenth-century 
America. The student of international politics, too 
may find the subject of interest although the pointing 
of political inferences has been consciously avoided 
in the work. To the student of literature this study 
offers an interpretive analysis of the fiction with 
Japanese setting which was widely popular between 
1887 and 1905. Stories of the type, which continue to 
appear in print even today, constitute a minor tradi- 
tion in English and American fiction — a tradition 
which has heretofore escaped the attention of the 
literary critic. Though such stories satisfied the 
same impulse that made the historical romance and 
the Utopian novel so popular during the last quarter 
of the nineteenth century — the impulse to escape 
from a decorous world of growing industrialism and 
materialism into some more satisfying world where 
man’s ideals are realized — they treat a special 
subject in a special way and possess a historical and 
political significance that is peculiarly their own. 
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HERMAN MELVILLE’S WHALING YEARS 
(Publication No. 4397) 


Wilson Lumpkin Heflin, Ph.D. 
Vanderbilt University, 1952 


The purpose of this study is to present the avail- 
able facts of Herman Melville’s three whaling voy- 
ages and the island interludes and relevant events 
of the fishery during the years when he was a whale- 
man. It attempts to extend our knowledge of an im- 
portant phase in the life of a major American writer 
and to provide a somewhat firmer basis for the 
criticism of his books. 

At the time that the present writer had the good 
fortune to find, in the National Archives, an abstract 
log of the first voyage of the ship Acushnet of Fair- 
haven, Massachusetts, little was known concerning 
Melville’s early whaling career. Not even the iden- 
tity of his third whaler was known. Now through the 
use of newly discovered materials a fairly extended 
account of Melville’s whaling years can be made. 

Part I of this study, “Loomings,” is a sketch of 
Melville’s life up to December 25, 1840, when he 
shipped as a green hand aboard the Acushnet, under 
the command of Captain Valentine Pease, Jr. Mel- 
ville’s brief tour of duty as a merchant seaman in 
1839 and the nautical careers of his cousins —in the 
Navy, the whale fishery, and the merchant marine 
are emphasized. 

Part II, “The Acushnet Outward-Bound,” follows 
the maiden voyage of Melville’s first whaler during 
the eighteen months of his apprenticeship in the whale 
fishery. Separate chapters give detailed accounts of 
the routine of duty on passage, on whaling grounds, 
and in recruiting ports. One chapter describes the 
hazards of whaling in 1841-1843. 

From information in the logbooks of French men- 
of-war, French colonial reports, and logs of Amer- 
ican whalers the period of Melville’s stay at 
Nukahiva (as a whaleman of the Acushnet, and, after 
July 9, 1842, as a deserter) can now be more 
thoroughly documented than was hitherto possible. 
Chapter XVIII of Part III, “Nukahiva,” sheds some 
new light on the Marquesan interlude and attempts 
to assess the proportions of fact and fiction in 
Typee. Chapter XIX presents evidence which sug- 
gests that Melville may have spent his month as a 
deserter with the peaceful Taioa tribe rather than 
among the savage Taipis. 

Melville’s brief tour of duty in the barque Lucy 
Ann of Sydney, Australia, and his part in a revolt at 
Tahiti are presented in Part IV of this study, which 
makes use of detailed relevant consular papers in the 
Mitchell Library, Sydney, Australia. 

Melville concluded his whaling years with a six 
months’ cruise, perhaps as a harpooner, in the ship 
Charles and Henry of Nantucket, Captain John B. 
Coleman, Jr. This hitherto most obscure period of 
his whaling career is documented by newly dis- 
covered papers owned by descendants of Henry 
Coffin, one of the ship’s owners, and by consular and 
marine records in the National Archives. 

The study concludes with an account of Melville’s 




















el 


stay at Lahaina and Honolulu and his shipping as an 
ordinary seaman in the United States Navy. The 
penultimate chapter presents five contemporary 
events of the whale fishery which Melville seems to 
have remembered and to have used when he wrote 
“The Town-Ho’s Story” in Moby-Dick. 
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IMAGERY IN MELVILLE’S SHORTER 
FICTION: 1853-1856 


(Publication No. 4379) 


John Paul Runden, Ph.D. 
Indiana University, 1952 


Imagery in Melville’s shorter fiction of the 1853- 
1856 period is examined for its sensuous appeals, its 
metaphysical qualities, and its values as a structural 
device, particularly in the paired stories, and as a 
creator or sustainer of themes. “Benito Cereno” is 
analyzed separately for motifs reflected or created 
by imagery and for the relationship of these motifs 
to the major theme of ambiguity. Melville’s use of 
the past as disclosed in imagery is investigated, and 
his social outlook which is partially revealed in 
imagery is considered. 

Melville’s imagery is by no means the sole mani- 
festation of his artistry. Yet it is one of the most 
significant facets of his art. In the work of few of 
his contemporaries, perhaps, does imagery function 
so importantly as in Melville. It is his mode of 
uttering his thought. Without imagery, his style would 
largely disintegrate; without imagery to convey it, 
his thought, as well as his feeling, would be faint and 
indistinct. 

Melville’s perception of past times as ghosts in- 
habiting the present comes to light almost entirely 
in imagery. Bartleby and Don Benito are not only 
particular persons created by the eighteenth or 
nineteenth centuries; despite their individualities, 
they are also projections of Marius brooding in 
ruined Carthage and of Charles V of Spain pondering 
the monastic life. Bannadonna’s lineage is not simply 
that of the “unblessed foundling” he seems to be; his 
genealogy includes Sisera, Haman, and Anak. The 
Enchanted Isles, though real entities with a definite 
name ~— the Galapagos, through the agency of imagery 
are the descendants of the fiery deserts of ancient 
Palestine and of Tartarus itself. The tortoises, made 
to seem timeless through imagery, suggest a con- 
tinuity of life from the earth’s creation to the present, 
a long life of penal suffering. The San Dominick, as 
ships often are in Melville’s writing, is a microcosm. 
It is almost synonymous with crumbled Italian pal- 
aces, ancient monasteries, and Ezekiel’s wasted 
valley. 

Although Melville depicts a scene with careful 
realism, his imagery suggests its spatial dimen- 
sions. A rocky crag becomes an airy cathedral, its 
fissures, lateral chapels; a cluster of church columns 








FOLKLORE -- ENGLISH LITERATURE 


793 





becomes a wilderness from which Moses peers into 
the Promised Land. 

His sense of the duality cleaving the world is 
given form by imagery. The image of the sea is 
Superimposed upon that of the land. The patterns of 
land reappear in pictures of the sea. The appearance 
of fact seems, on occasion, theatrically unreal, and 
nature itself only a painting designed and executed 
by the “invisible painter.” Movement, which Mel- 
ville associates with life, contrasts with quietude, 
equated by Melville with contentment and, in its 
extremity, with death. Aesthetically, he heightens 
the sense of contrast and duality in his use of colors 
and of light and darkness, with their occasional hints 
of symbolic meaning. All of the antitheses in ap- 
pearance and reality, all the shifting faces of reality 
and their confusion with fantasy, all of the contrasts 
between the present and the past, between microcosm 
and macrocosm, and between the seen and the unseen 
— all the antimonies of the world, spiritual and ma- 
terial, emerge as apprehensions, if not explicit com- 
prehensions, in Melville’s imagery. 
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RUSSIAN DRAMA ON THE NEW YORK STAGE, 
FROM THE BEGINNING TO 1920: MAINLY 
AS SEEN BY THE CRITICS 


(Publication No. 4360) 


Robert W. Shoemaker, Ph.D. 
University of Pennsylvania, 1951 


Russian Drama on the New York stage falls into 
three periods: 1) The period before 1920, 2) The 
period of the 1920s, 3) The period after the 1920s. 
The first period began in 1900 with The Storm by 
Ostrovski, altho a few scattered bits did appear on 
the New York stage before (but not much before) 
that date. Russian drama in this period generally 
grew in importance (tho it was always a minor ele- 
ment) and began to attain considerable significance 
in the American theatrical world c 1920; also, this 
drama had vicissitudes which followed somewhat the 
course of Russian-American relations. Thus, from 
1908 to 1912, a time of rapidly deteriorating rela- 
tions between the two lands, there was no Russian 
play in New York; but during World War I, Russian 
plays became much more numerous — only to be 
sharply curtailed at the time of the Red Revolution. 
And yet the span from 1917 to 1920 was one of con- 
tradictions; for even tho it saw but three Russian 
plays, they were very successful, and one (The 
Living Corpse by L.N. Tolstoi) was even called “a 
Broadway sensation.” 

Dramatized Russian novels were (relatively 
speaking) very popular in the early part of the 





century; this was probably the result of America’s 
great interest in Russian romance begun in the late 
1800s. After 1908, however, only one other novel 
appeared on the stage. Most of the works were by 
modern rather than by classic authors, and a play by 
Chekhov was never given (in English, at least) till 
1915. Probably the characteristic preference of 
American audiences for contemporary plays accounts 
for this unrepresentative selection of Russian drama. 
But another example of unrepresentative selection 
does not lend itself to simple explanation. Tho a 
great amount of Russian drama is, in fact, comic, 
only tragedies — and often the most lugubrious of 
tragedies ~ were given in New York. Maybe this 
distorted choice was the result of Western precon- 
ceived notions about the Russian character, life, and 
literature. The author had no intention of labeling 
the foregoing misrepresentations as either “good” or 
“bad”; he merely presents them as facts. 

Altho the bulk of Russian drama on the New York 
stage was presented by Americans, two Russian 
troupes were very prominent. The first of these was 
the company of P.N. Orlenev which played in New 
York during 1905-06 and which aroused great Amer- 
ican enthusiasm, especially among the critics and 
connoisseurs of the drama. With Orlenev came Alla 
Nazimove, who remained in the United States and at- 
tained great fame on the English-speaking stage. In 
1908, V.F. Komissarzhevskaya (one of the greatest 
Russian actresses of all time) came to an America 
which eagerly awaited her — and then dropped her 
altogether. The reason for this failure is not at all 
clear; nor is it even clear that the failure was at all 
complete, for some American critics vigorously ex- 
tolled Mme Komissarzhevskaya. 

Up to 1920, 33 Russian plays (including nine 
dramatized novels) were given on the New York stage; 
18 of the genuine dramas were by modern playwrights, 
and six were by classic authors. A few of these works 
had but one performance, tho The Living Corpse 
(given as Redemption with John Barrymore in 1918) 
by L.N. Tolstoi ran for the entire season with 204 
performances. 
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JORIS-KARL HUYSMANS AND THE BODLEY 
HEAD DECADENTS 


(Publication No. 4369) 


Robert D. Brown, Ph.D. 
Indiana University, 1952 


This dissertation is a study of the Decadence in 
England as it was affected by a French author and an 
English publisher. In A Rebours, a description of the 
life of a typical Decadent, Joris-Karl Huysmans 
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included essays on Gustave Moreau, Decadent Latin, 
and the Symbolist poets. From this book sprang 
most of the dominant ideas of the fin de siécle in 
England; the topics, situations, and attitudes of the 
novel may be found reflected in the Decadent works 
of Oscar Wilde, George Moore, and Arthur Symons. 

If Huysmans was the true parent of the Deca- 
dence, John Lane was the adoptive father. By his 
selective publishing, based on a shrewd estimation 
of the publicity value of daring literature, he ex- 
panded what was no more than a tendency into a 
movement; every figure traditionally associated 
with the English Decadence was published under the 
imprint of Lane’s Bodley Head press. 

Oscar Wilde, the chef d’école, achieved that po- 
sition partly through The Picture of Dorian Gray, 
Salomé, and “The Sphinx” and in part through the 
efficiency of Lane’s publicity methods. Although 
each of these productions illustrates in varying 
degree his acquaintance with A Rebours, Wilde’s 
debts to the novel were not as considerable as his 
borrowings from other sources. His importance to 
this study arises from his position as the main 
figure in Lane’s movement. For Lane persuaded 
Wilde to publish Salomé and “The Sphinx” — works 
dating from the ’eighties — at a time when he was 
more widely known as the author of the farcical 
The Importance of Being Earnest. 

George Moore’s contributions to the English 
Decadence, founded upon a more extensive use of A 
Rebours, were correspondingly greater than Wilde’s. 
His The Confessions of A Young Man, patterned in 
detail upon Huysmans’ novel, introduced the un- 
healthy, neurotic, and perverse young man of A 
Rebours to an English public in the person of Edward 
Dayne. Huysmans’ influence on Moore was tran- 
sient, and in 1894, although John Lane included him 
among the contributors to the first issue of The 
Yellow Book, the publication of Esther Waters had 
eradicated Moore’s Decadent reputation. 

Wilde and Moore had employed Huysmans spar- 
ingly and critically; neither writer had exploited the 
topics of diabolism and artifice which figure largely 
in A Rebours. But Arthur Symons, who used Huys- 
mans as a guide through French literature, adopted 
diabolism and artificiality as prominent features of 
his own literary Decadence. Moreover, an inspec- 
tion of The Yellow Book and The Savoy confirms the 
contemporary opinion that identified Symons as the 
source of most of the fin de siécle attitudes. His 
criticism, inspired by A Rebours, perpetuated 
Huysmans’ diabolist and Decadent description of the 
French Symbolist movement. Since Symons occu- 
pied a commanding position as a French scholar in 
the ’nineties, it was not until the second decade of 
the twentieth cextury that the consequences of Huys- 
mans’ eccentric interpretations of French litera- 
ture were dissipated by the work of Ezra Pound and 
T.S. Eliot. 
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(Publication No. 4394) 
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This thesis is a study of Milton’s interest in logic 


and some of the effects of that interest which can be 


noted in the major poems. The study of formal logic 
had an important place in the Renaissance education, 
and Milton himself wrote in Latin a little known but 
full length treatise on logic, the Artis Logicae, after 
the system of the French “reformer,” Peter Ramus. 
The work of Ramus is not important on its own 
merits; it was quickly eclipsed by empiricism and 
modern students of logic have no reason to bring it 
back to light. It was not so much a development in 
the science of logic as an arbitrary rearrangement 
and modification of the contents of Aristotelian logic. 
But because of certain peculiarities of its structure 
and terminology, and because it was clearly an as- 
pect of the Renaissance Protestant revival of Platon- 
ism, the influence of Ramus’s logic on such men as 
Sidney and Milton is important. 

The first section of the thesis is a study of the 
history of formal logic in classical times. Platonic 
dialectic is examined as metaphysics —a system 
accounting for a pluralistic universe deriving from a 
single source — and as methodology, or formal logic 
— reasoning by means of analyzing concepts into 
dichotomies. The patterns of the universe and the 
patterns of reasoning are thus identical for Plato. 
Aristotle, however, rejected Platonic dialectic in 
both aspects, and in the Organon constructed a more 
detailed and explicit science of logic. The contribu- 
tions to logic of the early Stoics, of such Neo- 
Platonists as Porphyry, and of such rhetoricians as 
Cicero are examined. The practical division of logic 
into two parts — the invention of arguments and their 
disposition into propositions and syllogisms — be- 
came the basis for later text books on the subject. 

The second section is an examination of the con- 
fused state of scholastic logic in the sixteenth cen- 
tury and of Ramus’s attempt to reduce the science to 
an arbitrary order based on dichotomies. Typical 
works on logic and rhetoric from both the traditional 
and the Ramist schools are examined in detail. The 
discussion of Milton’s Artis Logicae is an attempt to 
make intelligible to the untrained reader the termi- 
nology, structure, and peculiarities of a Ramist logic. 
Attention is devoted to such matters as: Milton’s 
preference for the word “logic” (instead of the 
Ramist dialectic); Milton’s reservations about and 
use of, dichotomy; the classification of the topics of 
invention and the importance of cause as the strong- 
est source of proof; the preference for compound 
axioms, or propositions; the emphasis on hypotheti- 
cal and disjunctive syllogisms; and the Ramist tech- 
nique for the “logical” analysis of literature. 

The final chapters note in Milton’s major poems 
the fine logical distinctions observed in the choice of 
words and the framing of arguments. Arguments 
drawn from the various topics of invention are 
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examined. Passages are logically analyzed as Milton 
might have read them. The various expository 
speeches and debates are analyzed for their display 
of formal reasoning. 

These are followed by a general discussion of 
the possibility of a dialectically conceived corre- 
lation between the treatment, or logical exposition, 
of the subject matter and the subject matter of the 
poetry itself — God, viewed not merely theologically 
but philosophically. Final observations are con- 
cerned with the tendency of the books of Paradise 
Lost to divide evenly each into two parts, and with 
the neat balance of the three temptations in Para- 
dise Regained which is revealed when the first and 
third temptations are viewed as essentially one, to 
be balanced by an expanded exposition of the second 
temptation. 
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THE CONCEPT OF WOMAN’S HONOUR 
IN JACOBEAN DRAMA 


(Publication No. 4334) 


Tinsley Helton, Ph.D. 
University of Minnesota, 1952 


The concept of woman’s honour reflected in the 
drama undergoes a marked change during the 
Elizabethan and Jacobean period. The Elizabethans, 
Lyly and Greene and their fellows, are unanimously 
agreed that chastity is the major and very nearly 
the sole consideration. The only hints before 1600 
that this view is to be revised — and they are hints 
only — are found in the independent spirit of some 
of Lyly’s and more of Shakespeare’s heroines and 
in a few plays where solutions gained with refer- 
ence to established precepts regarding woman’s 
honour seem inadequate. 

In the first decade of the seventeenth century the 
conventional view is modified and questioned by 
transitional writers. Heywood enlists sympathy for 
unfaithful wives; Chapman advances the proposition 
(although he does not prove it for women) that noble 
natures should not be subject to laws devised to 
“keep in form” the common herd; and Marston por- 
trays unchaste women who, although condemned and 
punished, command admiration by their wit and bold 
spirit. Shakespeare anticipates and, indeed, goes 
beyond the Jacobean conclusion in 1607 (during what 
is, in the main body of the drama, the transitional 
period) in Cleopatra, who, although she violates all 
the Elizabethan precepts, is wholly dispensed from 
moral judgment. The wit of lesser heroines is 
transcended in her “infinite variety”, and their 
resolution, the quality the more advanced thinkers 
among the Jacobeans consider a more important 
requisite for honour than chastity, never surpasses 
hers. 

Outside of Shakespeare the revised concept is 
most apparent in Webster and Ford. Both Vittoria 


and the Duchess of Malfi, Webster’s two great 
heroines, share Cleopatra’s resolution; and with 
Vittoria, very nearly as much as with Cleopatra, wit 
and resolution eclipse moral judgment. Webster’s 
significant work comes between 1609 and 1614 and 
Ford’s in the 1620’s, when Middleton was making such 
psychologically penetrating studies of spiritual ue- 
generation in women as Beatrice-Joanna and Bianca, 
studies which could never have been made had not 
Shakespeare and Webster implied that there is no 
basic difference between feminine and masculine 
psychology and that they are equally interesting 
subjects for investigation. Ford adopts Webster’s 
term, “masculine vertue,” for the resolution they 
both pay highest tribute to, the quality which enables 
them, like Shakespeare, to assent to the proposition 
Chapman had framed but retreated from. And in 
Ford’s finest play, The Broken Heart, he both states 
and dramatizes the view that honour springs from 

“a masculine spirit....Without distinction betwixt 
sex and sex,” thereby summarizing the Jacobean 
concept of woman’s honour which had superceded the 
Elizabethan ideal of chastity and obedience. But 
Ford lacks Webster’s and Middleton’s vitality and 
versatility, and this and the form resolution takes in 
Ford’s heroines, a stoic endurance of hardship which 
very nearly renders them inarticulate, suggest 
decadence or, at any rate, the conclusion of a period. 
Decadence is also presaged in Massinger’s longing 
glance backward to Elizabethan ideals and in Beau- 
mont and Fletcher’s irresponsible handling of the 
honour theme, tendencies which are even more 
striking in Shirley, their disciple. 

Woman’s honour was only one of many concepts 
to undergo change in the Elizabethan and Jacobean 
age and to be treated significantly and greatly in the 
drama. Numerous forces were responsible for the 
change, but all of them converge ultimately in one — 
the heroic individualism of the Renaissance spirit, 
which was blazoned forth everywhere, both in litera- 
ture and life and by men and women alike. It was the 
strength of this spirit which effected the change in 
the concept of woman’s honour, which prompted 
Chapman to propose and enabled Shakespeare first 
and Webster and Ford later to show that honour is, 
at bottom, a matter of spirit, not action, and that 
this principle applies “Without distinction betwixt 
sex and sex.” 
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The code of honor, accompanied by the law of 
arms, was an integral part of the moral and ethical 
code by which Renaissance gentlemen conducted their 
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lives. Derived from a mixture of pagan ethics, pri- 
marily Aristotelian, and the medieval code of chiv- 
alry, with Christian virtues perfunctorily added but 
seldom observed, this code was the topic of many 
continental and English treatises. The duel, by 
means of which the gentleman maintained and de- 
fended his honor and the honor of those in his pro- 
tection, was likewise afforded detailed treatment. 
The English ideal emphasized honor based on virtue 
and merit, not merely on birth and position, and in- 
cluded the obligation of the nobleman to his king and 
to the common people. 

This dissertation examines the plays of Shake- 
speare to determine the effect of this Renaissance 
convention on the interpretation of both characters 
and plots. In the artificial world of the comedies 
the young noble men and women follow the conven- 
tions of a literary, idealistic world; their lives are 
molded into patterns dictated by these social con- 
ventions. When the code of honor appears to be 
violated, either the violation is an illusion, or the 
characters are easily returned to the conventional 
pattern. In the more realistic world of the minor 
characters in the comedies, Shakespeare frequently 
travesties absurdities of the code, primarily in the 
pretentious, upstart courtiers and the minutiae per- 
taining to the duel. 

In the histories Shakespeare treats honor in 
terms of the individual but enlarges its scope to 
include its place in the state. Here the emphasis is 
not so much on how deeds of honor or dishonor 
affect the individual as on how they affect social and 
political order. The gradation of honor was not 
merely a parallel but an integral part of the political 
order from the king to the lowest subject. The will 
of God, from whom true honor was derived, was 
made manifest in His vicegerents on earth, espe- 
cially strong monarchs who could reéstablish honor 
in political order, and in the long-range view of the 
pattern of event. 

The tragedies reveal most clearly how far 
Shakespeare transcended the restrictions of con- 
vention without actually breaking them. In the 
tragedies the primary concern is what happens to 
the individual, not to society or the state, although 
the protagonist is conscious of his position in the 
temporal world and, in the great tragedies, in the 
metaphysical world as well. Each man has his in- 
dividual honor, a mixture of the elements of a con- 
ventional code and those individual human traits 
termed personality. When the tragic hero is in- 
volved in situations which impinge on his personal 
honor, the consequences of his decisions are ob- 
served primarily within himself. In these plays the 
conventional code of honor ceases to be a vehicle by 
which Shakespeare arranges the lives of his charac- 
ters and becomes a frame of reference which aids 
one in interpreting these characters. 

In the “dark comedies” and romances, except 
for The Tempest, the central figure, the pivot about 
which all else turns, is a woman. Convention placed 
the honor of woman in one virtue, chastity, but again 
Shakespeare transcended convention and endowed his 
greatest heroines also with prudence, temperance, 





fortitude, and courage. These later plays also view 
the ultimate picture of life in fiction and history as 
good. Vengeance in the code of honor has been super- 
seded by repentance and forgiveness. The world 
order is divinely controlled, and the honorable man 
adheres to the same principles of benevolence in his 
own conduct. 

Shakespeare’s knowledge, employment, and 
changing conception of one aspect of Elizabethan code 
morals can thus be traced throughout the plays. 
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SWIFT AND MANDEVILLE 
AS CRITICS OF SOCIETY 


(Publication No. 4406) 


Byno Ryvers Rhodes, Ph.D. 
Vanderbilt University, 1951 


Swift and Mandeville make only incidental mention 
of one another in their works, and yet the two are so 
similar and again so different in thought as to attract 
the passing comment of several scholars. The simi- 
larity is too obvious to be lightly passed over, but the 
critic will make a mistake if he adopts the thesis that 
either man was a direct influence on the other. Both 
of them lived in the same age, brought active minds 
to the same books, and accordingly, wrote opinions 
of society that coincide at several places, whereas 
the two men are basically quite different. Such a 
situation is not at all unusual, for man’s irration- 
ality may be approached from the standpoint of em- 
pirical philosophy or that of Christian pessimism. 
This paper proposes to compare and contrast the 
social concepts of Swift and Mandeville in the assur- 
ance that there is both pleasure and profit to be de- 
rived from a study of two contemporaries of such 
stature. 

This discussion is divided into three major parts, 
the first of which treats the dominance over man of 
passion rather than reason. The first chapter 
demonstrates that both Mandeville and Swift follow 
the psychology of Hobbes. The second chapter 
studies the view of pride as held by Mandeville and 
by Swift. The next chapter attempts to show that 
Swift’s constant misgiving as to his own motivation 
is in complete accord with his psychology rather 
than a proof of the constantly stressed “inverted 
hypocrite” theory. We then turn to a study of the 
development of society, wherein Mandeville’s con- 
cept of the evolution of society stands in sharp con- 
trast to the negative philosophy of history held by 
Swift. Chapter V is concerned with an analysis of 
Mandeville’s scorn for Stoic calm (apathy), a scorn 
which Swift did not share although the Dean was 
aware that England was a land of fallen creatures 
who could not attain Houyhnhnm perfection. Chapter 
VI treats the paradox of private vices, public bene- 
fits as presented by Mandeville and explains Swift’s 
rejection of such a concept. Part I closes with a 
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summary of the agreement of the two writers upon 
the impossibility of attaining the rational ideal, but 
the reader is warned that Swift and Mandeville ar- 
rive at many conclusions which, though similar, are 
reached by different avenues of thought. | 

Part II considers the role of reason, and here the 
major argument is that, whereas Mandeville has de- 
clared the complete impotence of human reason, 
Swift urges us to strive to regain the rationality 
lost by Adam’s fall. This is to be done through or- 
thodox obedience to church and state as the institu- 
tions ordained of God for fallen man. Chapter II] is 
a discussion of man’s self-deception. The next 
chapter shows the agreement of the two men on the 
question of real Christianity in their age, but here 
again agreement is accompanied by opposite atti- 
tudes and sympathies. 

The conclusion contains two chapters. The first 
studies the prose style of the two men, for Mande- 
ville’s paradoxes and Swift’s “situational satire” 
were equally effective in making their masters mis- 
understood. The last chapter is a final estimate and 
conclusion. . 

Comparison and contrast of the ideas of two major 
figures will result in a better understanding of both 
men. It has, particularly, focused attention on the 
problem of the Dean’s own position. Some scholars 
have urged that he was a sincere Anglican divine, 
while others have insisted that he was a man of no 
faith hiding under the cloak of church. I believe that 
this analysis offers some substantial contribution to 
the solution of that controversy. 
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OLIVER ELTON: LITERARY CRITIC 
(Publication No. 4408) 


David Alex Ruffin, Ph.D. 
Vanderbilt University, 1952 


One of Oliver Elton’s latest requests was that 
none of his friends and associates attempt a full- 
scale biography. As a result, the sole estimate of 
his critical performance is Professor L. C. Martin’s 
twenty-page brochure, Oliver Elton, 1861-1945, pub- 
lished from Proceedings of the British Academy, 
XXXI. Mr. D. J. Sloss, a life-long friend of O. E., 
has written me: “Had he not so firmly insisted that 
he did not want any Life to be written, I should by 
now, at his wife’s wish, have been working on some 
kind of biography.” 

It seemed advisable, then, that the present ap- 
praisal be cast in a slight biographical chronology 
in order that O. E.’s milieu be established. This 
pattern is built up largely from Elton’s Life of 
Frederick York Powell (1906), his C. E. Montague 
(1929), from a number of his letters sent me by his 
son, Mr. Leonard Elton, who has been most helpful 
in assisting the work, and by Mr. Michael Sadleir, 
the son of O. E.’s old friend, Sr. Michael Sadler. 














Remaining sources for such material have been Miss 
Anne Treneer’s Cornish Years (1949) and Mr. Sad- 
ler’s Sir Michael Sadleir (1949). 

This chronology is projected without interruption 
from 1861, the date of O. E.’s birth, to 1895, the date 
of his first notable publication, Michael Drayton. 
There is included at this point, then, a chapter de- 
voted to Elton’s critical method. With the exception 
of that chapter, the study proceeds systematically to 
examine each of Elton’s publications from The Au- 
gustan Ages (1895) to The English Muse (1933). His 
individual lectures are discussed in line of occur- 
rence, the major divisions being: Early Critical 
Works, Mid Critical Works, and Last Critical Works. 

Elton’s having taken up translation of Russian, 
Serbo-Croatian, Croatian, Polish, and Czech verse 
late in life admits a latter chapter, devoted solely to 
these translations, to fall naturally into place. His 
most outstanding translation is the entire Evgeny 
Onegin from the Russian of Alexander Pushkin. 

A concluding chapter is devoted to the placement 
of Professor Elton as a type of critic. His critical 
standards are derived most largely from the method 
of Benedetto Croce; but he amends that method to an 
extent, and this amendment he owes to the Classi- 
cism of Matthew Arnold. His criticism is, in the 
final analysis, a blend of classicism and impression- 
ism, assisted by a thoroughly classical education and 
a thorough familiarity with a vast amount of native 
and foreign literatures. 

Elton’s most outstanding performance, of course, 
is his six-volume Survey of English Literature, 1730- 
1880. Mr. Austin Warren and Mr. Rene Wellek con- 
sider this Survey the most remarkable thing of its 
kind in our time. 

Oliver Elton: Literary Critic suffers the diffuse- 
ness that seems almost inevitable in an initial ap- 
praisal of a prolific and completely interesting man; 
its virtue, however, is a derivative of its diffuseness: 
the material is there. The passing of time accom- 
panied by increased perspective, by a simplification 
of planes, and a consequent revision should put things 
right. The important thing is that the time has come 
for a thorough estimate of this outstanding scholar- 
critic. 
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GERMANIC LITERATURE 


THE SECONDARY VERB IN MIDDLE HIGH 
GERMAN AND NEW HIGH GERMAN 


(Publication No. 4375) 


Howard French, Ph.D. 
Indiana University, 1952 


1. It is the purpose of this study to examine some 
of the differences between the characteristic methods 
employed in Middle High German (MHG) and New 
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High German (NHG), respectively, for the derivation 
of verbs. 

2. MHG and NHG utilize substantially the same 
morphological resources for verb-derivation, the 
differences between the two periods lying in the 
manner in which they exploit these resources. 

The verb-deriving devices employed in MHG and 
NHG are the following: 

a) internal stem-modification involving alterna- 
tion of vowel (fallen/fillen) and/or final con- 
sonant (nass/netzen); 

b) suffixal stem-extension (steigen/steigern) by 
means of the suffixes -r-, -l-, -s- (~NHG 
-/r/sch-), -z-, -ig-, -(is)ier-, -n-; 

c) stem-modification plus suffixation (satt/s&t- 
tigen); 

d) direct verbalization (“conversion”) (Bahn/ 
bahnen). 

3. Certain derivative processes that were sys- 
tematically employed in MHG have lost a large 
measure of their productive force and distinctive 
features in NHG. Among the most obvious of these 
are: 3 
a) derivation by modification of the stem-vowel 

of the underlying stem, a device regularly 

used in MHG to mark the causative verb 
based upon a primary verb or adjective; 
independent derivation by conversion of non- 
verbal stems, which produces in MHG a great 
number of intransitive verbs from adjectives 

(opposed in function to those derived by stem- 

modification), as well as an extensive group 

of departicle and denominal verbs without 
counterparts in NHG. 

NHG, on the other hand, by the extension of the 
use of the verb-prefixes as lexical elements, has 
developed a source of verbal oppositions that re- 
places to some degree the systematic exploitation 
of derivational devices in MHG. However, there is 
no such regular pattern at present discernible in 
NHG verb-prefixation as tends to emerge in the 
general system of MHG verb-derivation. 

4. Historical factors that tended to bring about 
the changes noted between the MHG and NHG verb- 
deriving patterns include: 

a) Sound-changes, notably those which produced 
partial homonymy in a considerable number 
of primary/causative verb-pairs; 

b) The deliberate elimination in NHG of a large 
number of dialectally restricted and etymo- 
logically isolated forms. 

). It seems justifiable to conclude that the char- 
acteristic divergence between MHG and NHG in the 
matter of verb-derivation is between the economy 
and consistency of MHG in the process of derivation 
itself, and the comparative inconsistency of deriva- 
tional practice in NHG, where the lexical réle of 
prefixation has been broadened to reinforce or re- 
place the derivational devices inherited, with weak- 
ened functions, from the older language. 
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THE CONTRIBUTIONS OF SLAVES TO 
AND THEIR INFLUENCE UPON THE CULTURE 
OF EARLY ISLAM 


(Publication No. 2958) 


Samuel Sheridan Haas, Ph.D. 
Princeton University, 1942 


When the brilliance of the culture of Islam from 
the ninth to the fourteenth centuries is compared with 
its desert simplicity in the time of Muhammad the 
contrast is striking. The cause is not hard to find. 
The leading elements in this cultural transformation 
were derived from the peoples conquered by the 
armies of Islam. These diverse origins, in turn, 
eventually achieved a distinctive cultural unity 
through the fusing power of the religion of Islam. 

Historians have not progressed far beyond the 
mere statement of these generalizations. In classi- 
fying the Muslims as either pure-blooded Arabians 
or of foreign extraction, they tend to overlook the 
heterogeneous composition of the latter. The cultural 
contribution attributable to this group stemmed not 
only from those in comfortable circumstances but 
very largely from slaves. 

An investigation of the source material for the 
history of Islam from its inception to the close of the 
Umayyad period discloses that slaves made important 
contributions and exerted strong influences in the 
realms of politics and public administration, war- 
fare, religion, arts and crafts, music, poetry, gram- 
mar and learning in general. 

Thus, many slaves were appointed to various 
governorships, ministries of finance and boards of 
correspondence. It was through the efforts of a slave 
that the language of the registers of the taxes re- 
ceived and pensions paid out was changed from 
Persian to Arabic. The downfall of the Umayyad 
caliphate and the rise of the ‘Abbasid regime was 
mainly brought about through the untiring efforts of 
the slaves who had enlisted in the latter’s cause. 

In times of war slaves formed a large contingent 
of the small army that defended nascent Islam 
against its numerous enemies. Many of the early 
campaigns of the Muslims were under the leadership 
of Zayd ibn-Harithah, a slave of the Prophet. One of 
the greatest of the Muslim generals was a slave, 
Musa ibn-Nusayr, who conquered for the Umayyads 
the rich and vast countries of North Africa and 
Spain. This latter conquest is particularly signifi- 
cant in that this country later provided a haven for a 
prince of the overthrown “House of Umayyah.” With 
the help of the Muslims who were loyal to this ruling 
house he once again established the Umayyad cali- 
phate. This set-back caused great consternation to 
the otherwise victorious “House of Hashim.” 

Many of the early converts to Islam were slaves. 
Some of them endured great suffering for this new- 
found cause. Nevertheless, they remained steadfast, 
thereby showing their sincerity. The first martyr of 
Islam was a slave. The best informed as to the 
proper procedure in performing the pilgrimage was 
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a slave. The practices of two other slaves were re- 
sponsible for many of the distinctive characteristics 
which Islamic mysticism and asceticism exhibit. 
The influential rise of rationalism within the reli- 
gion of Islam is directly attributable to the leader- 
ship of two other slaves. This group evoked a con- 
flict with Orthodox Islam which lasted for almost a 
century. In the end the Orthodox party prevailed 
over the Mu‘tasilite sect. However, the encourage- 
ment which the latter had given to the development 
of scientific investigation precluded any further ef- 
fective interference by the Orthodox group. 

In the early development of Islam most of the 
crafts and skills which are so necessary for the 
development of any culture, were performed by 
slaves. The members of this social group brought 
to Islam the trades of smithery, ceramics, mosaic 
work, carpentry and painting. Other slaves super- 
vised the construction of bridges, dams, and public 
buildings. Still others undertook large reclamation 
projects which increased both the state revenues 
and arable land. Finally, the art of bookbinding was 
introduced from Abyssinia by a slave. 

In music slaves played a stellar role. The title 
of “the four great singers” was bestowed upon four 
members of this menial rank. Several new instru- 
ments such as the ‘iid farisi (Persian lute) were in- 
troduced by slaves. Some of these slaves brought 
with them the music of their native lands, and these 
melodies became an integral part of Muslim musical 
tradition. It was to the credit of a slave that rhyth- 
mic patterns were introduced into Arabian music. 
Other slaves seized upon this innovation and de- 
veloped many varities of rhythmic style. Through 
the literary activities of another slave we possess 
today much of our information concerning the history 
of the development of music in Islam, the biographies 
of the Muslim musicians and the collections of 
compositions. The first conservatory of music in 
Islam was founded by a slave. 

Much of our information about pre-Islamic 
poetry comes from the collections made by another 
slave, Hamméd al-Rawiyah, who had memorized 
this rich literature. He is the one who gathered 
together for the first time the famous “Seven Golden 
Odes” or Mu‘allaqgat (The Suspended). From the 
_ works of many of the other poets of this social 
group we secure historical information which would 
otherwise have been lost. 

The development of the science of Arabic gram- 
mar was the work of slaves. The classical work on 
this subject was composed by Sibawayh. This gram- 
mar is still the basis of all native studies in this 
field. Several lexicons were produced by slaves. 
These works are invaluable to the contemporary 
scholar since they contain innumerable tribal ex- 
pressions and idioms of great utility in the fuller 
understanding of the otherwise obscure language of 
many of the early Muslim writers. 

In the field of general scholarship we find that at 
least five of the seven canonical systems of reciting 
the Koran were devised by slaves. Another slave 
composed a book, al-Jami‘, wherein he listed all of 
the variations of the different readings of the Koran 











and the person responsible for each, Slaves were 
both numerous and outstanding among the students of 
the fundamental science of hadith. In the field of 
history two slaves occupied positions of singular im- 
portance. One of them composed the first biography 
of the Prophet and a history of the early campaigns of 
Islam. Most of the later Muslim historians derived 
their material from the works of this author. The 
other slave has preserved much of the little-known 
history of pre-Islamic Arabia. In belles-lettres, an 
art in which the Muslims excelled, we discover that 
some of the characteristics of this literary activity, 
such as the increase in the length of epistolary writ- 
ing and the use of eulogisms in certain parts, were 
introduced by a slave. 

In effect, there is hardly a phase of the culture of 
early Islam which did not, to some degree, owe its 
introduction or development to some slave. That 
slaves were a vital factor in shaping the cultural 
pattern of this period is certain. It is, therefore, a 
reasonable assumption that had it not been for the 
slaves, the cultural beginnings in this period would 
not have shown that promise which later centuries 
were to fulfil. 
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THE SOLO SONG CYCLE IN GERMANY (1800-1850) 
(Publication No. 4371) 


Don Lee Earl, Ph.D. 
Indiana University, 1952 


The basic problem of this study was to investigate 
the creation and development of the solo song cycle in 
Germany during the first half of the Nineteenth Cen- 
tury. This involved not only the problem of searching 
for and identifying those groups of songs which were 
song cycles but also the problem of ascertaining those 
features which were characteristic of the cycles of 
this period. For the purpose of this study the song 
cycle was defined as a composite form which con- 
tained a series of different but related songs designed 
by the composer to represent a single musical unit. 

The source used to compile a list of song groups 
to be investigated for cyclic aspects included the 
complete editions as well as the written records 
concerning the composers. In an effort to locate song 
cycles by the minor composers Whistling’s Handbuch 
der musikalischen Literatur, Hofmeister’s Handbuch 
der musikalischen Literatur, and Challier’s Grosser 
Lieder-Katalog were used. This basic list included 
groups that had been identified as a song cycle either 
by the composer, a writer, or this investigator. 

The detailed examination of each song group in- 
cluded both the text and the music. Each poem was 
studied in relation to author, when written, where 
published, text changes, if any, and connection with 
the other poems in the song group. The musical 
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material of each song was examined in order to see 
if there were any musical factors which indicated 
that the composer had planned the songs as parts of 
a single unit. The results of such an examination 
showed whether the songs were separate and unre- 
lated (a song collection) or separate and related (a 
song cycle). 

While some discussion of song collections was 
included to show the various ways in which the term 
“song cycle” had been used, the dissertation is 
basically a report of those groups which were song 
cycles as defined above. Special notice was made 
of the title (designation), story, and musical char- 
acteristics used to unite the songs. 

It was noted that there were examples of song 
cycles prior to Beethoven’s An die ferne Geliebte. 

Since, almost without exception, the song cycles 
were either partial or complete settings of known 
lyric cycles, the factors which unified the poems 
were also strong factors in the unification of the 
songs. Only rarely were cycles built from poems of 
different poets. However, the composers did show 
some freedom in the selection, arrangement, and 
musical treatment of poems from a lyric cycle. 
Song cycles were usually narrative in character. 

The musical elements which the composers used 
to create unity within the cycle were, for the most 
part, melody, key, and meter. However, contrary 
to common belief, the return of the initial music at 
the end of the cycle was not found to be character- 
istic; it occurred in only three cycles, namely, 
Beethoven’s An die ferne Geliebte, Schumann’s 
Frauenliebe und Leben, and Loewe’s Paria. There 
was some use of melodic repetition among the songs 
of a cycle. However, this procedure was not de- 
veloped to be the strong unifying factor that it could 
have been. 

Song cycles normally showed a logical sequence 
of keys. Frequently there was a key return at the 
end of the cycle. In some cases, there was also a 
meter return for the last song. 

The majority of song cycles contained from four 
to ten separate songs; the narrative held the songs 
in the proper order. However, it was found that 
there were several cycles in which the songs were 
joined musically to make one continuous composi- 
tion. 
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A CLARIFICATION OF THE TONALITY CONCEPT 
(Publication No. 4380) 


William Ennis Thomson, Ph.D. 
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This dissertation deals with the experiential 
datum denoted by the term “tonality,” the factors 
causal to such a phenomenon, and the various hy- 
potheses which follow from its existence. 

The difficulty of arriving at an accurate historical 


classification of music, in regard to the presence or 
absence of tonality, can be attributed to the imprecise 
use of that term. Some writers classify music writ- 
ten before Bach as “modal,” implying the mutual ex- 
clusiveness of “modality” and “tonality.” Others deny 
the presence of tonality in contemporary music, or in 
music from primitive or from oriental cultures. This 
lack of agreement indicates the absence of common 
agreement upon what tonality is and what factors are 
causal to it. 

Tonality is revealed in this dissertation as the ex- 
perience of one tone as a tonal “vector” within the 
musical situation. It is an experience whose primary 
quality consists in the recognition of a tonal “point of 
perspective,” all musical combinations implying their 
relation to one point of repose or centrality. 

That the experience described above is inevitable 
within a “meaningful” experience is affirmed. The 
human need for a simplification of sensory data has 
been confirmed by Gestalt psychologists and by 
philosophers whose epistemological concepts acknowl- 
edge the element of cognative transformation. Tonal- 
ity is recognized as the result of a simplification 
process whose most salient need is a point of tonal 
focus. 

As an aid in determining the causes of tonality, the 
theories of Heinrich Schenker and Paul Hindemith are 
examined, 

Schenker’s monistic concept, wherein all “good” 
music is considered to be a logical outgrowth from 
the major triad, is found to be insufficient. It does 
not render minot depositions explicable, nor can it 
account for tonality in primitive monodies in which 
an ambitus of less than a major third is present. 
Also, his concept is useless when some works of the 
present century are examined in search of the tonal 
“whole” which he found exemplified in the music of 
Bach and Beethoven. 

Hindemith’s dualistic theory presents an advance 
over Schenker’s, for he avoids the stumbling block of 
the natural Klang. However, his bifurcation of inter- 
val relations into the “values” of Series 1 and Series 
2 is arbitrary, for it ignores the relations which 
exist between resultant tones and the natural series. 

However, the essential fault in Hindemith’s con- 
cept lies in his “physical” theory of interval roots. 
To overcome the difficulties of this theory, the 
present work develops a “tonal perspective” hypoth- 
esis. The cause of the tonal root response is found 
in the percipient’s prior knowledge of the natural 
series, an associational process taking place in 
which any interval is conatively fitted into a part of 
the overtone series. 

Conclusions regarding the means whereby a tonic 
is established indicate factors in addition to the pure- 
ly “harmonic” matters customarily treated by theo- 
rists. The cause most exclusive to the musical expe- 
rience is the root quality of intervals. This phenom- 
enon offers a path of least resistence to the percipient, 
the result of this path to be corroborated or contra- 
dicted by factors less peculiar to aural experience. 
Those additional factors are (1) contextual position, 
(2) repetition, (3) series placement (highest or lowest 
tones), (4) temporal location, and (5) tonal volume. 
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The common denial of tonality in music from 
cultures other than our own is disputed on the ground 
that the human need for perceptual simplification is 
universal. Implicit with this argument is the recog- 
nition of no clear distinction between “laws” oper- 
ative in “melodu” and “laws” traditionally classified 
as pertaining solely to “harmony.” Melody is under- 
stood, therefore, as mere deployed harmony, thus 
rendering arguments for a purely “harmonic” tonal- 
ity concept futile. 
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This study was concerned with stuttering as a 
form of learned behavior. Prior to this research, 
few systematic attempts had been made to differ- 
entiate between the specific aspects of stuttering 
that are learned and those features of stuttering 
that are involuntary. Accordingly, experimental 
research in stuttering and learning theory was re- 
viewed and integrated, and a theoretical formula- 
tion was evolved. This formulation proposed that 
the anxiety preceding stuttering and the cues elicit- 
ing this anxiety are learned, that the particular 
form the stuttering spasm takes is also learned, 
but that the basic hypertonic interruptions in com- 
munication are involuntary symptoms of an ap- 
proach-avoidance conflict. Although any aspect of 
this theory deserves extensive investigation, the 
conflict aspect of stuttering had received the least 
experimental attention, so it was, accordingly, made 
the focus of this research. 

Since the results yielded few differences in stut- 
tering that could be accepted statistically with con- 
fidence, the conclusions were, for the most part, 
based on trends in the data that approached close 
enough to statistical significance or deviated suffi- 
ciently from the anticipated results to deserve con- 
sideration. Accordingly, with the limited signifi- 
cance of the results established, the following con- 
clusions were drawn: 

1. The basic stuttering blocks do seem to be in- 
voluntary symptoms of an approach-avoidance con- 
flict. Thus, they do not depend on reinforcement for 


their persistence, they are not learned, and they are 
not subject to modification or extinction by non- 
reinforcement procedures. 

2. Stuttering is apparently a function of the 
strengths of the approach drive and the avoidance 
drive. The avoidance drive seems to be influenced 
primarily, if not solely, by the strength of anxiety. 
The approach drive is probably affected by the de- 
Sire to avoid stuttering, the desire to communicate, 
the responsibility for communication, and other 
undetermined factors. 

3. The adaptation effect and spontaneous recovery 
phenomena in stuttering do appear to be functions of 
the speech-related approach-avoidance conflict in 
stutterers. Hence, as directly related to the basic 
stuttering blocks, these phenomena are not analogous 
to the experimental extinction and spontaneous re- 
covery effects observed in learning experiments. 
However, this conclusion does not preclude the pos- 
sibility that these phenomena could affect the 
strengths of the approach and avoidance drives, both 
of which are learned. 

4. An interrelated complex of factors seems to 
determine the extent to which the strengths of the 
approach and avoidance drives in one situation will 
generalize to other situations. This complex prob- 
ably includes, among others, such elements as 
situational adaptation, similarity of the speaking 
conditions, and nearness in time of the conditions. 

o. The non-reinforcement of the basic hyper- 
tonic interruptions in communication called “stut- 
tering” does involve a paradox and consequently is 
not possible. 

6. When the strength of the avoidance drive is 
low, a reduction in communicative responsibility, 
communicative desire, or desire to avoid stuttering 
will diminish the strength of the approach drive, but 
it will also minimize anxiety, thereby decreasing the 
possibility of an approach-avoidance conflict and 
effecting a decrement in stuttering. Conversely, 
when the strength of the avoidance drive is high, a 
reduction in the strength of the approach drive may 
lower anxiety, but it will lower the approach strength 
even more, approach-avoidance conflicts will in- 
crease, and an increment in stuttering will result. 

7. The frequency of stuttering rather than the 
percentage of total stuttering is probably the more 
exact measure of the stutterer’s level of anxiety and 
hence of the strength of his speech-avoidance drive. 

These tentative conclusions emphasize more 
clearly the probable factors influencing stuttering 
behavior. Future experiments designed to test these 
factors specifically would, reasonably, yield more 
statistically significant results than did this investi- 


gation. 
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MAX NORDAU: A STUDY IN HUMAN SOLIDARITY 
(Publication No. 4157) 


Meir Ben-Horin, Ph.D. 
Columbia University, 1952 


This study is concerned with the foundations, 
implications, and applications of Max Nordau’s 
social thought. 

Max Nordau (1849-1923), physician, psychiatrist, 
philosopher, novelist, journalist, dramatist, sociol- 
ogist, joined Theodor Herz] in founding the World 
Zionist Organization. He is, therefore, one of the 
founding fathers of the State of Israel. 

Contrary to the prevailing self-assurance of an 
age of expansion, Nordau read the realities and 
trends of late nineteenth century Western civiliza- 
tion as foreshadowing unprecedented social catas- 
trophies. The perversion of nationalism into neo- 
Macchiavellian, sacro egoismo Realpolitik; the rise 
of racist pseudo-anthropology and pseudo-psychology; 
the simultaneity of otherworldly faiths and this- 
worldly method; the emergence of trust empires and 
the gathering storm of proletarian eudaimonism; 
renewed outbreaks of antisemitic psychosis; the 
vogue of mysticism and socially indifferent individ- 
ualism in fin de siécle art; finally, after World War 
I, “socialism gone mad” in Russian bolshevism — 
all these were in Nordau’s view symptoms of the 
social malady of the age. 

Nordau’s remedial philosophy — this is the study’s 
main conclusion — focusses on “solidarity.” An 
analysis of Nordau’s conception of nature, human 
nature, mind, morals, science, and of his critique 
of conventional religions, states, economics, re- 
veals the “double-barreled” meaning of solidarity 
which, in the language of pragmatic discourse, 
brings together the experimentalist’s absolutes: 
his faith in the worthwhileness of human experience 
and in scientific method as the instrument for the 
reconstruction of that experience. Like “growth” 
and “education” and the “reconstruction of experi- 
ence” it is a dynamic concept signifying emerging, 
evolving, recreating. But unlike these nuclear 
synonyms in pragmatism, “solidarity” signifies 
process as well as direction, that is, direction 
under the moral affirmations which man has 
learned to view as guideposts to a more meaningful 
and more worthwhile life. 

“Solidarity” denotes the essentive oneness of 
humanitarianism and naturalism, of democracy and 
science, of morality and intelligence. It stands for 
the assertion that the notion of the moral neutrality 
of method is as paradoxical as that of a neutral 
religion or of neutral education. “Solidarity” em- 
braces a wide range of human othernesses and 








postulates both continuity and novelty in human na- 
ture and human affairs. At the same time it is emi- 
nently partial in favor of replacing organized “rug- 
gedness” by institutionalized intelligence. It con- 
ceives of the human problem of our time as the 
present generation’s responsibility for effecting the 
third major revolution in man’s whole career on 
earth: The revolution of language established his 
superiority over a pre-human ancestry; the revolu- 
tion of experimental mechanics laid the foundation 
for his control over the natural environment; the 
revolution of social intelligence will establish his 
authority of human experience. 

It is the study’s corollary conclusion that Nor- 
dau’s Zionism was not a retreat from his solidari- 
tarian position but rather its application in the con- 
text of Jewish life and history. In Zionism he 
reaffirmed the significance of national uniqueness as 
an instrumentality of man’s creative genius, the 
irreducibility of national bodies to international 
generalities, the need to render unto the individual! 
the things that are the individual’s, unto nations 
what is theirs, and unto the human race that which is 
the concern of all. In it he reasserted the need for 
uniting prophetic vision with neo-prophetic social 
experimentation. 

Zionism, it is contended, is an expression of 
Nordau’s faith in solidaritarian society within the 
Jewish state and without. 

What of the “live” value of Nordau’s solidarity 
for his posterity? 

Viewed against the background of nineteenth and 
twentieth century scientific history, solidarity as 
science is in no sense extraordinary or particularly 
noteworthy. Viewed against the background of con- 
tinued nineteenth and twentieth century anti-scientific 
history, it is a venture in enlightenment, a conquest 
of intelligence, a triumph of nerve. 

Viewed against the background of modern scien- 
tific victories, it in itself is a minor skirmish to be 
forgotten. Viewed against the background of modern 
obscurantist advances, it stands as a fortress of 
strength and of light. 

To the extent that it reflects nothing but scientific 
materialism, it is irrevocably dead. To the extent 
that it also reflects the applicability of method and 
intelligence to all experiential facts whatsoever, it 
is supremely alive. 

As a program of humanitarian morality it offers 
little novelty when viewed against the great liberal, 
national, and social eighteenth and nineteenth century 
schemes for human salvation on earth. But against 
the background of the degeneracy of nationalism in 
fascism and nazism and of socialism in Stalinism, 
its appeal to liberated intelligence rather than or- 
ganized violence appears to be expressing the deeper 
yearnings of reflective humanity. 

As a reemphasis on science and morals it is a 
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commonplace and an empty shell. But as the symbol 


of their intrinsic unity it may be the creative prin- 
ciple of the Kingdom of Man. 
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ON JUSTIFYING THE GOOD 
(Publication No. 4373) 


Isma’il Ragi A. el Faruqi, Ph.D. 
Indiana University, 1952 


The epistemological problem of value theory is 
to determine by which cognitive faculty, and through 
which use thereof, value may be cognized and to 
provide criteria by means of which a genuine con- 
sciousness of values and of their order of rank may 
be distinguished from one that is spurious. 

Until Max Scheler, the history of ethics presents 
us with theories which fall under one or the other of 
two shortcomings: the naturalistic fallacy or the 
identification of value with fact, and the dislocative 
fallacy or the deduction of a pluralistic ethic from a 
monistic axiology. In Antiquity the dislocative fal- 
lacy was the more popular; but with the poets, no 
less than with Aristotle, Epicurus, Zeno, and 
Christianity, it was no more than a screen behind 
which a whole rich realm of values was discerned 
and tacitly accepted. In the Middle Ages, more 
particularly in Scholastic Realism, both the dis- 
locative fallacy and the naturalistic fallacy in its 
“metaphysical” form were committed. In Modern 
Times, particularly in contemporary naturalism, 
the naturalistic fallacy in its “naturalistic” form is 
the common shortcoming. 

With phenomenology and Max Scheler, value 
theory moved for the first time towards avoiding 
both these fallacies: The view that values are 
ideally self-existent essences known through an a 
priori emotional intuition saves it from the natural- 
istic fallacy and the view that they constitute an in- 
exhaustible, pluralistic realm saves it from the 
dislocative fallacy. 

However, value theory is still open to question 
regarding the genuineness or spuriousness of our 
value-intuitions, but the raising of this question 
itself presupposes that some intuitions are true and 
others are false. Otherwise cynicism is inevitable. 

Granted then that our standpoint is not one of 
scepticism, there is nonetheless the task of ascer- 
taining which of two different intuitions is the genu- 
ine. Unlike the theoretical essences, values cannot 
have a testing ground in experience because they 
have no “objective” universality. Their validity is 
not affected by the degree of their conformance with 
any reality beyond them. Hence, the consciousness 
of value appears to stand on a different level from 
that of the theoretical a priori principles. However, 
the truth is that the recognition of the fulfillment of 
the theoretical a priori in the given instance is not 
open to everyone, but only to those who have the 


requisite culture to see the situation as itis. And 
this is identically the same case with the valuational 
a priori. The problem of justifying the good then 
becomes one of furnishing criteria by means of which 
the more enlightened valuational consciousness could 
be distinguished from the less enlightened. For such 
a purpose, there is a measurable correlate: namely, 
man’s natural predilection for the pursuit of the three 
final values — Genius, Heroism and Saintliness — in so 
far as the will to know, the will to power and the will 
to goodness are operative in him. 
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THE MOSUL PROBLEM: A STUDY 
IN ANGLO-IRAQI-TURKISH DIPLOMACY 
AND PUBLIC OPINION 


(Publication No. 4376) 


Fadhil Hussain, Ph.D. 
Indiana University, 1952 


A doctoral thesis accepted by the Department of 
History, Indiana University, July, 1952. 

This thesis discusses the Mosul problem in more 
detail and more comprehensively than previous works 
on the subject. The author first studies the proceed- 
ings of the Lausanne Conference, 1922-1923; where 
Turkey claimed that Mosul wilayet, which in area 
and population was about one-fourth the size of Iraq, 
was Turkish and where Great Britain, the mandatory 
power for Iraq, defended the latter’s rights to the 
Mosul wilayet. The problem was not solved at 
Lausanne. It was agreed that Great Britain and Tur- 
key should seek to solve the problem by direct 
negotiations and that, should they fail, the problem 
should be referred to the League of Nations. The 
author then studies the minutes of the ensuing abor- 
tive direct negotiations between Britain and Turkey 
at Constantinople in 1924. 

The problem then went to the League Council, 
which decided in 1924 to send a commission to study 
the question on the spot and make a report. The 
Commission of Inquiry submitted its report and final 
conclusions to the League Council in 1925. In the 
course of the League Council’s discussion of the 
Commission’s report it decided to ask the World 
Court for a legal advisory opinion on its own capacity 
and procedure. Ultimately, the Council awarded the 
Mosul wilayet to Iraq with the proviso that Iraq 
should continue under British mandate for twenty- 
five years. Great Britain, accordingly, negotiated a 
treaty with Iraq for that purpose. She also entered 
into direct negotiations with Turkey for a final set- 
tlement of the Mosul problem. The negotiations were 
successful, and in 1926 Turkey ceded Mosul wilayet 
to Iraq. 

The author examines the minutes of the League 
Council and studies incidents in Iraq and along the 
frontiers between Turkey and Iraq. In discussing the 
legal aspects of the Mosul problem, he examines the 
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British views, the Turkish views, the views of inter- 
national jurists, and the World Court’s advisory 
opinion. 

He discusses also public opinion in the interested 
countries: Iraq, Great Britain, Turkey, the United 
States, and France. The study of public opinion in 
Iraq, the author’s native country, is based on an 
examination of available documents, newspapers, 
periodicals, pamphlets, and books, written for the 
most part in Arabic. He studies in the same man- 
ner public opinion in Great Britain and Turkey, and 
he adds the views of the United States and France as 
parties interested in Mosul oil. 

The author concludes his thesis by presenting 
his interpretation of the problem, and devotes a 
chapter to the study of Mosul oil as the decisive 
factor in the course of events. He traces the his- 
tory of the Iraq Petroleum Company and its con- 
cessions in Mosul oil. He discusses the diplomatic 
struggle for the oil and the ultimate participation of 
France and the United States with Great Britain in 
the shares of the Iraq Petroleum Company. 
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AN INTRODUCTION TO THE TERMINIST 
LOGIC OF JOHN BURIDAN 


(Publication No. 4227) 


Helen Louise Nisbet Roberts, Ph.D. 
Columbia University, 1952 


John Buridan, Rector of the University of Paris, 
was an outstanding logician of the fourteenth cen- 
tury, a period in which logic was a flourishing sub- 
ject in the curricula of the newly established 
universities of Europe. Buridan’s contributions to 
logic and natural philosophy exerted a far-reaching 
influence upon the thought of the late middle ages, 
and his logic reveals a highly developed formalism 
which is remarkably similar to the logic of our own 
day. 


The logic of Buridan lies within the terminist 
tradition, a form of logic which stems from the 
works of Aristotle, Porphyry, Boethius, and the 
grammarians, but which characteristically includes 
an elaboration of the “properties of terms.” The 
present study places particular emphasis upon three 
of Buridan’s terminist texts: the Summula de 
Dialectica, an introductory manual of logic based 








upon the Summulae Logicales of Peter of Spain; the 
Sophismata, a collection of sophistical arguments 








which are solved by an application of logical prin- 
ciples; and the Consequentiae, which contains a 
collection of laws governing conditional propositions 
and offers proofs for these “conclusions.” The sub- 
ject is set forth by a close paraphrase of relevant 
texts and passages from the incunabula which are 
transcribed for convenient reference in support of 
the translation and interpretation of the logic. The 
study includes a survey of Buridan’s writings on the 
subject of logic and a list of printed editions. 
Buridan’s logic was designed for practical ap- 
plication within the university debates. It rests 
upon an analysis of discourse and yields what might 
be described as a semantical definition of truth, a 
theory of logical truth as dependent upon the em- 
pirical verifiability of the supposition of the terms 
of a proposition. This determination of the truth of 
a proposition requires a recognition of the forms of 
discourse, and the logic includes a discussion of 
such topics as signification, supposition, material 
and formal truth conditions, conventional meaning, 
composite and divided modality, range of verifica- 
tion, quantification, logical paradoxes, hypothetical 
propositions, and the theory of implication. The 
Consequentiae, which is based upon the logic as a 








whole, offers a medieval version of propositional 
logic and is developed by what approaches an axio- 
matic method. An attempt is made to elucidate 
Buridan’s analysis, to set forth an intelligible formu- 
lation of this prominent example of terminist logic. 
This is supplemented by critical discussions and 
occasional comparisons with contemporary logical 
doctrines. 
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ALKYLATED DERIVATIVES OF ETHYL 
T-BUTYLMALONATE AND THE 
CORRESPONDING BARBITURIC ACIDS 


(Publication No. 4384) 


William Dudley Beauchamp, Ph.D. 
Vanderbilt University, 1952 


The purpose of the work described in this thesis 
was to synthesize, purify and examine the anesthetic 
activity of several barbituric acid derivatives in 
which one of the two substituents attached to the 
methylene carbon (position 5) of the barbituric acid 
nucleus is a tertiary butyl radical. It is known that, 
in general, when a given primary alkyl radical at po- 
sition 5 is replaced by an isomeric secondary radi- 
cal the anesthetic potency of the barbituric acid is. 
increased. It seems possible that further increased 
potency might result from the replacement by an 
isomeric tertiary radical. 

Many hundreds of barbituric acid derivatives 
have been prepared, described and tested, but the 
5,5-dialkyl derivatives in which one of the substi- 
tuents is a tertiary butyl or other tertiary group 
have apparently not been obtained in pure form. The 
failure to prepare these compounds in yields and 
purity sufficient to allow adequate characterization 
is due primarily to the difficulty of the synthesis of 
the disubstituted malonic- or cyanoacetic ester in- 
termediates., 

A discussion of the physical and chemical basis 
of hypnotic activity with special emphasis on barbi- 
turic acid derivatives is presented in the first part 
of the thesis. In a latter section, the chemistry in- 
volved in the preparation of both the malonic ester 
intermediates and the barbituric acid derivatives is 
presented. 

The attack on the problem followed five main 
courses of action: (1) the alkylation, by standard 
methods, of the monosubstituted malonic- or cyano- 
acetic ester in an attempt to synthesize the disub- 
stituted ester intermediate; (3) the investigation and 
development of a synthetic method for the prepara- 
tion of diethyl t-butylmalonate; (4) the alkylation of 
this sterically hindered monosubstituted malonic 
ester under forced conditions; and (5) the condensa- 
tion of the disubstituted ester with urea to give the 
desired 5-alkyl-5-t-butylbarbituric acid. 

Inasmuch as the main purpose of the problem was 
to obtain small quantities of the 5-alkyl-5-t-butyl- 
barbituric acids, sufficient to test for pharmacologi- 
cal activity, the yields from the various synthetic 
methods were not of primary concern. At the be- 
ginning of the work there was a small amount of t- 
butylmalonic acid on hand. The corresponding ester 
served as the starting material in the first series of 
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reactions which followed standard methods for the in- 
troduction of a second alkyl group and for the subse- 
quent condensation of the product with urea in an at- 
tempt to form the desired 5,5-disubstituted barbituric 
acid. When these methods failed to give satisfactory 
results, several unsatisfactory attempts were made 
to alkylate the barbituric acid directly. 

It became necessary to obtain a new supply of the 
starting material, t-butylmalonic acid, in order to 
proceed with the investigation of more refined syn- 
thetic methods. Previously the preparation of t-butyl- 
malonic acid by the carbonation of the mixture formed 
during a sodium exchange reaction between metallic 
sodium, n-amyl chloride, benzene and the sodium 
salt of t-butylmalonic acid (Morton and Fallwell, 1938; 
Bush, 1939) had given the desired product in yields up 
to 45%. Repeated attempts were made to duplicate 
the earlier results without success, Many variations 
of the method were tried. For reasons still undis- 
covered, the product could be obtained in yields of 
only about 1% during these latter attempts. The 
method was finally abandoned in favor of the quite 
satisfactory procedure which involves the 1,4-addition 
of methyl magnesium iodide to ethyl isopropylidene 
malonate (Wideqvist, 1947). By this method the ethyl 
t-butylmalonate was obtained in yields of about 60%. 

The introduction of a second alkyl group into the 
sterically hindered diethyl t-butylmalonate under 
forced alkylating conditions (Wallingford, 1942) was 
successfully carried out. The preparation and prop- 
erties of the allyl-, ethyl- and methyl- derivatives 
are described. These disubstituted esters were ob- 
tained in 25-50% yields after separation from the 
unreacted monosubstituted ester by means of differen- 
tial saponification. In each instance the monosubsti- 
tuted ester reacts more rapidly with alcoholic potas- 
sium hydroxide than the disubstituted derivative. All 
the purified disubstituted esters gave carbon and hy- 
drogen analysis in excellent agreement with the the- 
oretical values. 

The condensation of these alkyl-t-butylmalonic 
esters with urea was found to be much more difficult 
than similar condensations involving dialkylmalonic 
esters which do not contain the t-butyl group as one 
of the substituents. The condensations, carried out 
in alcoholic sodium ethylate solution, gave very small 
amounts (< 1%) of the 5-allyl-5-t-butyl- and 5-ethyl-5- 
t-butylbarbituric acids but considerably larger 
amounts (12%) of the 5-methyl-5-t-butyl- derivative. 
Only the allyl and methyl compounds were isolated in 
a pure state. The ethyl derivative was obtained but 
could not be isolated in the pure form by crystalliza- 
tion procedures. Its presence in the impure materia] 
was shown by bio-assay in mice. 

The anesthetic activities of the pure allyl- and 
methyl- derivatives were tested in mice and com- 
pared with 5-ethyl-5-isoamyl-barbituric acid (Amytal) © 
as a known standard. The allyl derivative appears 
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to have about the same degree and duration of effect 
as the standard. The pure methyl derivative failed 
to produce even moderate anesthetic effect in doses 
up to 300 mg./kg. 
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THE REARRANGEMENT OF SEMICARBAZONES 
AND STEREOISOMERIC HYDRAZONES 


(Publication No. 4389) 


Kenneth Nolon Carter, Ph.D. 
Vanderbilt University, 1951 


The Beckmann rearrangement of ketone oximes 
to amides has been the object of extensive research 
during the past sixty-five years. No comparable 
transformation of the structurally similar hydra- 
zones was known until recently when D. E. Pearson 
and C. M. Greer discovered that benzophenone hy- 
drazone would rearrange to benzanilide when treated 
with a solution of nitrous acid and concentrated sul- 
furic acid. 

It then appeared likely that semicarbazones 
might undergo a similar rearrangement if means 
could be found to initiate the reaction. The purpose 
of this research was (1) to find conditions which 
would cause rearrangement, (2) to investigate the 
scope of the reaction, and (3) to study the rearrang- 
ment of stereoisomeric Semicarbazones. In connec- 
tion with the latter, studies on parallel hydrazone 
rearrangements were sufficiently pertinent to be in- 
cluded in this work. 

It was found that ketone semicarbazones would 
rearrange to substituted amides under the influence 
of concentrated sulfuric acid and nitrous acid ata 
temperature of 30-40. Aryl-aryl ketone semicar- 
bazones gave the best results, but aryl-alkyl and 
alkyl-alkyl ketone semicarbazones were also rear- 
ranged successfully. 

In most cases a side reaction, hydrolysis of the 
semicarbazone to the ketone, occurred. This served 
to reduce the yield of the amide obtained. In all re- 
arrangement trials, except those with di-isopropyl 
ketone semicarbazone, unidentified colored products 
were also formed. This was not unexpected as an 
excess of nitrous acid was always present and could 
act as an oxidizing and nitrosating agent. 

The semicarbazones of the following ketones were 
rearranged to the corresponding amides with the 
yield shown: benzophenone (72%), acetophenone 
(17%), p-chloroacetophenone (7%), p,p’ -dichloroben- 
zophenone (70%), p,p’ -dimethylbenzophenone (56%), 
cyclohexanone (0%), acetone (0%), and di-isopropyl 
ketone (10%). 

Benzophenone 4-phenylsemicarbazone rearranged 
to the extent of only 9%. This gives some indication 
that the initial step in the rearrangement is the rup- 
ture of the amide linkage, since if the attack were 
elsewhere, it might be suspected that the 4-phenyl- 
Semicarbazone would rearrange to about the same 


extent as the corresponding Ssemicarbazone. The re- 
action may then continue with the loss of carbon diox- 
ide and subsequent rearrangement of the resulting 
hydrazone. 

The experiments with stereoisomeric semicar- 
bazones and hydrazones proved very interesting. The 
following results were noted and the configurations 
very tentatively assigned assuming trans migration. 

alpha-p-Methyoxybenzophenone semicarbazone 
(syn-phenyl) gave a mixture of the two possible 
amides with p’-methoxybenzanilide predominating. 
beta-p-Methoxybenzophenone semicarbazone (anti- 
phenyl) gave a mixture with p-methoxybenzanilide 
predominating. 

Both of the isomeric p-bromobenzophenone semi- 
carbazones gave a mixture of the two amides of ap- 
proximately the same composition and no conclusions 
were drawn as to their configurations. 

The isomeric p-methoxybenzophenone hydrazones 
both rearranged to give a mixture consisting of 75% 
p’ -methoxybenzanilide and 25% p-methoxybenzanilide. 
It was found that sulfuric acid caused the beta isomer 
to convert into the alpha isomer. The alpha-p- 
methoxybenzophenone hydrazone was therefore as- 
signed the syn-phenyl configuration and the beta iso- 
mer the anti-phenyl configuration. iis 

alpha-p-Bromobenzophenone hydrazone gave ex- 
clusively p-bromobenzanilide and was assigned the 
anti-phenyl configuration. beta-p-Bromobenzophe- 
none hydrazone gave a mixture with p’-bromobenzanil- 
ide predominating. It was assigned the syn-phenyl 
configuration. patie 

It must be reiterated that the configurations as- 
Signed above are only tentative. 

Benzophenone thioSemicarbazone and acetophe- 
none guanylhydrazone failed to undergo the rearrange- 
ment. 
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A STUDY OF THE IRON-TITANIUM- 
VANADIUM-CARBON SYSTEM 


(Publication No. 4392) 
Moss Vernon Davis, Ph.D. 
Vanderbilt University, 1952 


I. The Partition of Carbon between Titanium and 
Vanadium in Iron-Titanium-Vanadium-Carbon Alloys. 








A series of iron-titanium-vanadium-carbon alloys 
has been prepared. The vanadium content varied 
from 0.53 to 3.99 per cent, the titanium content varied 
from 0.54 to 1.42 per cent, and the carbon content 
varied from 0.18 to 1.13 per cent. 

From chemical analyses and supporting metallo- 
graphic and dilatometric data the following was ob- 
served: (1) If there was an excess of carbon over the 
amount necessary to form the carbides of titanium 
and vanadium, then these elements would be present 
in steel only as the carbides. Pearlite is always 
present in these alloys. (2) If there was a deficiency 
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of carbon below that required to unite with all of the 
titanium and vanadium, then titanium would unite 
first with carbon forming titanium carbide, and va- 
nadium would unite with the remaining carbon. This 
left some vanadium not combined with carbon, which 
was alloyed with ferrite. (3) If there was insufficient 
carbon to combine with all of the titanium present, 
practically all of the carbon was present as titanium 
carbide. In these alloys there was some titanium and 
practically all of the vanadium alloyed with ferrite. 

From this study it was possible to draw the con- 
clusion that titanium in steel has the greater affinity 
for carbon than has vanadium and that practically all 
of the carbon in steels having a TifC ratio greater 
than 4 is present as titanium carbide. 

II. Gamma Loop Studies in the Iron-Titanium- 
Vanadium-Carbon System. A series of alloys in the 
iron-titanium-vanadium-carbon system has been 
prepared. Alloys of this system have been classified 
as indicated in the previous section on partition 
studies and their alpha to gamma allotropic trans- 
formations have been determined by dilatometric 
methods, employing a heating rate of 3° C. through- 
out the transformation. 

(1) Alloys of this class have all of the titanium 
and vanadium united with carbon as carbides, and 
there is Some carbon present as pearlite. Alloys of 
this class show transformations Similar to those of 
the iron-carbon binary system, but with the trans- 
formations occurring at slightly higher temperatures. 
All alloys in this class exhibited an Acl transforma- 
tion, indicating the presence of pearlite. 

(2) Alloys of this class had the entire amount of 
carbon combined with all of the titanium and part of 
the vanadium leaving some vanadium alloyed with 
ferrite. Alloys of this class were found to have 
transformation temperatures corresponding to al- 
loys in the iron-vanadium binary system of similar 
compositions. In this comparison the transformation 
temperature was plotted against the amount of un- 
combined vanadium alloyed with ferrite, and com- 
pared against a Similar plot of the iron-vanadium 
system. The agreement was good. 

(3) Alloys of this class have all of the carbon 
combined with part of the titanium, leaving part of 
the titanium and practically all of the vanadium al- 
loyed with ferrite. Alloys of this class have trans- 
formation temperatures corresponding to those of 
the iron-titanium-vanadium system of similar com- 
positions. A three-dimensional model of the iron- 
titanium-vanadium system was used for comparison 
of the transformation temperatures found in this 
study. 

From this study it may be concluded that the ti- 
tanium and vanadium carbides exert very little in- 
fluence on the transformation temperatures. Only 
titanium and vanadium actually alloyed with ferrite 
are the controlling factors for the alpha to gamma 
transformation. The precipitated carbides are 
merely neutral bodies so far as the transformations 
are concerned, 
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ELIMINATIONS AND REARRANGEMENTS IN 
THE §-DISULFONE SERIES 


(Publication No. 3419) 


Howard Felshaw Drew, Ph.D. 
University of Minnesota, 1951 


Six B-disulfones were synthesized by condensation 
of a carbonyl compound RR’CO with a mercaptan 
R”SH and oxidation of the resulting B-disulfide. It 
was found that the conventional oxidizing agents, 5% 
potassium permanganate solution, 30% hydrogen per- 
oxide, or chromium trioxide were unsatisfactory. 

The use of monoperphthalic acid as an oxidizing agent, 
however, gave the desired sulfones in excellent yield. 

A previously unreported rearrangement (equation 1) 
was found to occur when 2,2-bis-(d-toluenesulfonyl)- 
propane and 1,1-bis-(a-toluenesulfonyl)-1-phenyle- 
thane were allowed to react with aqueous sodium hy- 
droxide, alcoholic sodium ethoxide, or lithium amide 
in dioxane or benzene. 


R. SO2CH:CsHs 

C > R-C=CHC, H, + 
Y den 
R’ ‘SO, CH, C,H; bs 


Ce H,; CH. SO. + SO. + BH | (1) 





The considerably lower yields of rearrangement prod- 
ucts obtained with lithium amide indicated that other 
reactions also occur with extremely strong bases, 

A related rearrangement (equation 2) was found to 
occur when bis-(a -toluenesulfonyl)-phenylmethane, 
1,1-bis-(& -toluenesulfonyl)-ethane, and bis-(d -toluene- 
sulfonyl)-p-nitrophenylmethane were allowed to react 
with sodium hypobromite. 


R SO. CH2 Ce, Hs 
/ 
B NaOBr . R-C=CHCoHs + 
H SO2 CHe Ce Hs SO, CH2 Cs Hs 
C; H; CH, SO, Na + Br (2) 





The rearrangement of these compounds probably 
proceeded through a halogen intermediate. The ac- 
tion of aqueous sodium hydroxide on bis-(d -toluene- 
sulfonyl)-phenylchloromethane gave the same product 
as the action of sodium hypobromite on bis-(q -toluene- 
sulfonyl)-phenylmethane. 

The two rearrangements are believed to proceed 
according to the following mechanism: 


R_ _,SO, CH, C,H, | R_ SO, CH2CeHs 


’ Ge 
R’ ‘SO, CH,C,H, 


* ‘so, CHC,H 

| R’ “SO, CHC.Hs _ 
i 
C C 


_é —> 


R. SO, CH, C, R_ ,SO,CH2C.Hs 








P aah. 
Br SO,CH,C,H, Br SO.CHCoHs _ 
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R_ ,CHCs Hs 
Cc. | 


Kt’ SO2 


+ Ce Hs CH2 SO2 ~ 


R, /SO, CH, Ce Hs, 


L-S0; + Br- 


CHC, Hs 





‘\ 


The fact that 1,1-bis-(a-toluenesulfonyl)-1-phenyl- 
ethane gave considerably higher yields of rearrange- 
ment products than 2,2-bis-(a -toluenesulfonyl)- 
propane has been interpreted as evidence in favor of 
the proposed mechanism. Similar conclusions have 
been drawn from the fact that the ease of rearrange- 
ment in the second series is bis-(a -toluenesulfonyl)- 
p-nitrophenylmethane > bis-(a -toluenesulfonyl)- 
phenylmethane > 1,1-bis(q -toluenesulfonyl)-ethane. 

Bis-(ethylsulfonyl)-phenylmethane did not rear- 
range in the presence of sodium hypobromite. The 
only product isolated was bis-(ethylsulfonyl)-phenyl- 
bromomethane, which was converted back to the 
starting material by boiling aqueous sodium hy- 
droxide. 

The structure of 1,2-diphenyl-1-(a-toluenesul- 
fonyl)-ethylene, obtained by rearrangement of bis- 
(a-toluenesulfonyl)-phenylmethane, was proved by 
independent synthesis. 

An example of extreme instability toward base of 
a B-hydroxysulfone has been noted. When each of 
the diastereoisomers of 1,2-diphenyl-2-( -toluenesul- 
fonyl)-ethanol was treated with sodium carbonate so- 
lution, the molecule was cleaved with the formation of 
dibenzyl sulfone and benzaldehyde. This type of 
cleavage has not been previously reported. 

An example of hydrogenolysis of a carbonyl group 
by lithium aluminum hydride has been noted. The 
only product isolated from the reaction of lithium 
aluminum hydride with benzyl desyl sulfane was 1,2- 
diphenyl-1-(q -toluenesulfonyl)-ethane. Only two 
previous examples of such a hydrogenolysis have 
been reported. 


Microfilm copy of complete manuscript of 151 
pages, $1.89. Enlargements 6” x 8”, 10¢ per page. 


BIOSYNTHESIS OF THE PURINE RING 
(Publication No. 4301) 


Stanley Ellis, Ph.D. 
Wayne University, 1951 


The purpose of this study was to determine 
whether the compounds aminomalonamimidine, 4(5)- 
amino-5(4)-imidazole carboxamide and malonamami- 
dine are able to function as precursors of the purine 
ring in rats and pigeons. These compounds were in- 
cubated with surviving rat liver slices and the for- 
mation of allantoin measured colorimetrically. It 
was found that these compounds did not have any in- 
fluence on the quantity of allantoin formed. The de- 
termination of 4(5)-amino-5(4)-imidazole carboxamide 


at dilalaahite H, + SO, 
R’ 





R-C-SO,CH.C el .? SO, 
CHC, Hs 


before and after incubation with rat liver slices 
showed that no appreciable utilization of this com- 
pound had occurred. Aminomalonamamidine had no 
effect on allantoin formation when incubated with rat 
liver homogenates. 

Incubation of pigeon liver slices with either 4(5)- 
amino-5(4)-imidazole carboxamide or malonamami- 
dine did not increase the formation of hypoxanthine. 
However, about seventeen percent of the former sub- 
strate disappeared during incubation for thirty min- 
utes to one hour. Incubation of pigeon liver slices 
with aminomalonamamidine resulted in a thirty to 
forty percent increase in hypoxanthine formation as 
compared with controls. When pigeon liver slices 
were incubated together with glutamine the amount of 
hypoxanthine formed was about eighty percent greater 
than that in the controls. However, incubation of 
pigeon liver slices together with both aminomalona- 
mamidine and glutamine resulted in inhibition of hy- 
poxanthine formation to such an extent that the 
amount formed was twenty percent below that in the 
controls, and fifty-six percent below the value ob- 
tained when aminomalonamamidine was added alone. 
It was concluded that aminomalonamamidine does not 
serve as a precursor of the purine ring but that its 
alpha-amino group can contribute ammonia for hy- 
poxanthine synthesis. 

The substance 2-methyl-4-imidazalone was tested 
for its effect on urine allantoin when injected into 
rats. Allantoin excretion per rat per day was deter- 
mined for one week. This was immediately followed 
by intraperitoneal injection of the compound. Urine 
allantoin was determined on the subsequent days, 
however, there was no Significant alteration in excre- 
tion of urine allantoin. 
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ORGANIC COMPLEXES FROM 
COPOLYMERIZATION MONOMERS: PARA 
SUBSTITUTED STYRENES AND 
MALEIC ANHYDRIDE 


(Publication No. 2092) 


Edward Robert Garrett, Ph.D. 
Michigan State College, 1950 


Application of the method of continuous variations 
to benzene solutions of para substituted styrenes with 
maleic anhydride proves the formation of a 1:1 com- 
plex, heretofore surmised, and indicates further in- 
teraction of the complex with styrene in at least two 
observable cases (p-chlorostyrene and styrene). 
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Generally applicable methods have been developed 
to prove the simultaneous existence and composition 
of several complexes in solution when the method of 
continuous variations fails. These methods have 
been applied. 

Constants have been evaluated on the basis of 
these theories allowing the prediction of the optical 
density of such complexes at all wave lengths (com- 
plexes of maleic anhydride with styrene, p-chloro- 
Styrene, p-methylstyrene, p-methoxystyrene and p- 
dimethylaminostyrene. 

True equilibrium and Beer’s law have been dem- 
onStrated for the instantaneous formation of the 
complexes. Comparison of solutions of the same 
concentration in the substituted styrene and anhy- 
dride to spectrophotometrically compare complex 
Stability is not warranted. 

The kinetics of the interaction of p-dimethyl- 
aminostyrene and p-methoxystyrene with maleic an- 
hydride have been studied and interpreted. It has 
been shown that other complexes are formed. The 
observed kinetics have been correlated with struc- 
ture and alternating tendencies in copolymerization. 
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SYNTHESIS OF SOME SYMMETRICAL 
1,3-BIS(ALKANE- OR ARYLSULFONYL)UREAS 


(Publication No. 4396) 


Frederick Arthur Grunwald, Ph.D. 
Vanderbilt University, 1952 


A new method has been developed for the prepa- 
ration of 1,3-bis(alkane- or arylsulfonyl)ureas. The 
procedure consists in the preparation of the sodium 
salt of a sulfonamide and the condensation of two 
moles of this dried salt suspended in phenyl ether 
with one mole of phenyl carbonate at 175°. This 
method appears to be more convenient for laboratory 
use than previously described methods involving 
phosgene or sulfonylisocyanates. The generality of 
the present method has been established by its appli- 
cation to ten different sulfonamides of varied types 
with only two failures encountered. One of the un- 
successful attempts occurred with the sodium salt of 
a-chloroethanesulfonamide which decomposed under 
the conditions found to be most suitable for the con- 
densation of typical sulfonamides. 

On the basis of expérience with ten different sul- 
fonamides it appears that the method is general and 
that a bis-sulfonylurea can be prepared from any 
sulfonamide which forms an N-salt which is stable at 
175° and which does not possess sensitive or unusu- 
ally active groups elsewhere in the molecule. 

An important practical limitation of the method is 
its applicability only to the preparation of symmetri- 
cal bis(R-sulfonyl)ureas in which both R-groups are 
identical. 

Eight different bis-sulfonylureas have been suc- 
cessfully prepared by the method of this work; seven 


of these compounds have apparently not been re- 
ported previously. The substances synthesized in- 
clude the compounds in which R- in the general for- 
mula (R-SO2 NH): CO is phenyl-, p-tolyl-, 6-styryl-, 
q-tolyl-, methyl-, ethyl-, iso-propyl-, and n-butyl-. 

Considerable evidence has been accumulated in 
support of the 1,3-bis(R-sulfonyl)urea structure. 
These data include carbon, hydrogen, and sulfur an- 
alyses in good agreement with calculated values. 
Neutral equivalents by electrometric titration (show- 
ing two acid functions) and molecular weights (Rast 
and Signer) on a representative aryl and aliphatic 
compound further substantiate the structure. Two of 
the bis-sulfonylureas were hydrolyzed quantitatively 
and the carbon dioxide evolved from the urea car- 
bonyl group was in good agreement with expectation. 
In addition, 1,3-bis(benzenesulfonyl)urea prepared by 
the previously reported method of Billeter proved to 
be identical (m.p. and mixture m.p.) with 1,3-bis 
(benzenesulfonyl)urea prepared by the new method 
described in this Thesis. 

Seven of the intermediate sulfonamides were pre- 
pared as a matter of necessity since most of these 
substances necessary in this work were not commer- 
cially available. Earlier in the course of this re- 
search several of the sulfonamides were prepared 
from the sulfonyl chlorides and dry ammonia accord- 
ing to the older conventional method. It was found 
later in the instance of 2-propanesulfonamide that the 
pure sulfonamide is difficult to obtain by this method 
and a large proportion of oily material probably con- 
taining the disulfonimide is obtained. Use of a more 
recently described method involving addition of the 
sulfonyl chloride to a large excess of liquid ammonia 
was found to give superior yields of purer products 
and is. recommended. 

Efforts to obtain the symmetrical disulfonyl analog 
of barbituric acid were unsuccessful using a di-salt 
of methionamide and phenyl carbonate. On the basis 
both of results in these attempts and information in 
the literature regarding related structures there is 
reason to believe that such a structure may be in- 
herently unstable. 

Preliminary attempts to convert 1,1-cyclohexane- 
dithiol to the gem-disulfonyl chloride were unsuccess- 
ful and resulted only in the apparent cleavage of the 
thiol sulfur as sulfate ion, isolated in almost the the- 
oretical amount. These attempts were part ofa 
plan designed to obtain a disubstituted-methylene- 
disulfonyl analog of a barbiturate. 

Preliminary pharmacological and biological tests 
on the lyophilized monosodium salts of the bis-sul- 
fonylureas were largely unpromising. Results avail- 
able to date indicate that six of the compounds are in- 
active as hypnotics and anticonvulsants when tested 
orally in rats at dosages of 500 to 900 mg./kg. One 
compound 1,3-bis(p-toluenesulfonyl)urea was tested 
for anti-tuberculosis activity and found to be very 
slightly active. Another compound 1,3-bis(q-toluene- 
sulfonyl)urea was screened for chemotherapeutic ac- 
tivity and found ineffective. Further tests are in 
progress. 
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A NEW METHOD FOR DETERMINING 
THE SIZE OF LARGE MOLECULES 
AND POLYMER PARTICLES 


(Publication No. 4303) 


Kermit Herrington, Ph.D. 
Wayne University, 1950 


In 1908 Gustav Mie treated the problem of light 
scattering by spherical particles of any diameter on 
the basis of the electromagnetic theory. Two conse- 
quences of this treatment are: (a) as the diameter of 
the sphere becomes larger than approximately one- 
tenth the wavelength of the light employed the radial 
distribution of the intensities of the scattered light 
becomes dissymmetrical, i.e. more light is scat- 
tered in the direction of the incident beam than inthe 
reverse direction; (b) when this dissymmetry mani- 
fests itself the spectral variation in the intensity of 
light scattered under a given angle with respect to 
the direction of the incident beam also changes. The 
scattered intensity is no longer proportional to the 
inverse fourth power of the wavelength of the incident 
light, as is the case for small particles, but the 
“wavelength exponent,” four, drops to lower values 
with increasing particle diameter. The first of these 
consequences, as shown by Debye, provides a method 
for the estimation of the sizes of large polymer par- 
ticles. The second consequence, namely, the de- 
termination of the wavelength exponent as a func- 
tion of the particle diameter, is the new method for 
determination of the sizes of large spherical parti- 
cles which has been verified in this research 
project. 

Determinations of the wavelength exponent have 
been made both in transmission, i.e. apparent ab- 
sorption, and by measurement of the intensity of 
scattered light under an angle of 90° with respect to 
the direction of the incident beam. The transmission 
measurements provide a less sensitive determina- 
tion of particle sizes than do the 90° measurements, 
but this disadvantage is offset by the fact that an or- 
dinary spectrophotometer can be uSed in this case, 
whereas for the 90° measurements a special appara- 
tus is required. The systems used to develop and 
verify this method are polystyrene latices whose 
diameter and spherical shape are known from elec- 
tron microscopy. 

An apparatus has been designed and constructed 
for determining the variation in wavelength exponent 
with particle size both in transmission and under 90° 
with respect to the incident beam. For these meas- 
urements the recording instrument is a Photovolt 
photoelectric photometer. In addition, the apparatus 
is readily adaptable for the precision measurements 
of a variety of optical properties of colloidal sys- 
tems. The measurements can be made using natural 
or linearly polarized light, thus permitting: (a) de- 
polarization studies on large or anisotropic particles, 
(b) determination of tle dimensions of non-spherical 
particles, (c) determination of the Krishnan com- 
ponents of scattered light, (d) determination of the 
character of light scattered by opaque polymer films. 
For the measurement of very small light intensities 


a special multiplier photocell photometer has been 
constructed. 
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ADSORPTION OF NO2z-N2O« 
ON RUTILE SURFACES 


(Publication No. 4356) 


Jurgen Michael Honig, Ph.D. 
University of Minnesota, 1952 


The object of this work was to obtain information 
concerning physical and chemical properties of rutile 
by a Study of adsorption isotherms. Nitrogen adsorp- 
tion data were obtained by use of standard volumetric 
adsorption apparatus. The adsorption of nitrogen di- 
oxide-tetroxide on rutile was studied in an all-glass 
vacuum line, using a sensitive quartz spiral to meas- 
ure the uptake of gas by the solid surface. Pressure 
regulation was achieved by cryostating of the con- 
densed NO2 -N2QO.4 phase in the temperature range 
-60° C to 30° C. 

The nitrogen adsorption isotherms were of the 
usual sigmoidal type, equilibrium being reached 
within a few minutes. The data could not be correlated 
with any theoretical model involving adsorption on a 
homogeneous surface. The theoretical treatment of 
heterogeneous surface models given in the literature 
was extended by use of the Brunauer, Emmett, and 
Teller adsorption isotherm to represent adsorption on 
all sites of equal energy. Calculations are presented to 
show that the mathematical theory is not sufficiently sen- 
sitive to allow a unique distribution of adsorption ener- 
gies to be correlated withthese data. Certain types of 
distributions may be excluded, however. Finally it 
is shown that the BET model does not account for the 
data at high relative pressures. Average values for 
the adsorption energy are also calculated. 

The adsorption of nitrogen dioxide-tetroxide is 
unusual in many respects. The process is slow in 
reaching equilibrium and irreversible; upon comple- 
tion of an adsorption-desorption cycle a large quantity 
of adsorbate remained on the surface, which could not 
be driven off except by strong heating of the sample. 
A repetition of the adsorption-desorption cycle 
yielded isotherms which lay considerably above the 
original curves. Visual as well as spectroscopic evi- 
dence indicated that NO, N20; , and NOC1 were formed 
in the gas phase during adsorption. 

The formation of NOC1 was caused by small 
amounts of TiCl, impurities which were coprecipi- 
tated with rutile during hydrolysis. To explain the 
presence of the lower oxides of nitrogen it is neces- 
Sary to assume that an interaction between adsorbate 
and adsorbent had occurred. It is postulated that 
upon heating the sample to 400° C in vacuo for two 
weeks prior to carrying out the adsorption the rutile 
surface and possibly the solid as a whole became de- 
ficient in oxygen. Upon adsorption of NOz-N20« the 
oxygen deficient sites were reoxidized. 
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Measurements on the magnetic susceptibility of 
the adsorbed phase confirmed the above hypothesis, 
which was also checked against oxidation-reduction 
properties of rutile reported in the literature. The 
use of NO.-N,O, as adsorbate seems to be as Sen- 
sitive a tool for detecting oxygen deficiencies of me- 
tallic oxides as the more conventional conductivity 
or dielectric absorption measurements. The use of 
an analytical method for the determination of NO in 
the presence of NO, -N,O, would yield information 
on the extent of the oxygen deficiency as a function of 
the sample treatment. 
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STUDIES IN THE CYCLOPROPANE SERIES xX: 
THE REACTION OF NITROCYCLOPROPYL 
KETONES WITH ALKALI 


(Publication No. 3088) 


Ralph Elmer Kelly, Ph.D. 
University of Minnesota, 1951 


The reaction of the following nitro cyclopropyl 
ketones with sodio-malonic ester has been investi- 
gated: 3-phenyl-2-nitro-1-cyclopropyl phenyl ketone 
(I), 3,3-dimethyl-2-nitro-1-cyclopropyl phenyl ke- 
tone (II), 1,3-dimethyl-2-nitro-1-cyclopropyl phenyl 
ketone (III), and 3,3-dimethyl-2-nitro-1-cyclopropyl 
methyl ketone (IV). It has been found that the action 
of sodio-malonic ester upon the three nitro cyclo- 
propyl phenyl ketones, (I, II, III), produced the q-py- 
rones, (V, VI, VII). Thus, the formation of the q-py- 
rone does not depend upon the presence of, or lack of 
hydrogen atoms in either the #3 or the #1 positions 
in the ring. The major product produced by the 


R'R"-CH-CR'"-CO-R"" CH(CO, Et), 
wg > 


a 





CHNO, 


R'=R"=Q@R"=R"=H 
R'=R" =CH;,R"=H, R™=G 
R'= R" = CH;, R"=H, R""=@ 
R'=R" =R"=CH;, R"'= 


V, 
VI, 
VII, 
VII, 


Il, 
III, 
IV, 


action of sodio-malonic upon the methyl ketone (IV) 
was not the q-pyrone (VIII) but instead was 4-car- 
boethoxy-5-isopropylresorcinol (IX), although a 
small amount of the q-pyrone (VIII) was isolated. 
Thus the reaction between sodio-malonic esters with 
secondary cyclopropyl ketones to produce d-pyrone 
derivatives is a general one. The q-pyrone (VIII) 
was also formed via an alternate route: the action of 
sodio-malonic ester upon the acetylenic ketone, 5- 
methyl-3-hexyne-2-one. 

In an attempt to determine the precursor of the 
a -pyrone (V) formed by the action of sodio-malonic 
ester upon the nitro cyclopropyl ketone (I), the 


R'=R"= GQ, R"=R"=H 

R' = R"= CH;, R"'=H, R™=@ 
R'= R"'= CH, , R"= H, R"=@ 
R'! = R" = R™= CH, R"'= H 


8 -diketone, 1,4-diphenyl-1,3-butanedione, and its 
enol ether, 1,4-diphenyl-3-methoxy-2-butene-1-one 
were prepared and subjected to reaction with sodio- 
malonic ester. The action of sodio-malonic ester in 
refluxing ethanol was without effect upon the B-dike- 
tone, whereas, the methyl enol ether was simply con- 
verted into the ethyl enol ether of the 6-diketone. 
Therefore neither the 6-diketone, nor the enol ether 
of a B -diketone are precursors of an B-pyrone in the 
reaction between a nitro cyclopropyl ketone and sodio- 
malonic ester. ? 

The £,§ -unsaturated- 6-nitro ketone, 1,4-diphenyl- 
3-nitro-3-butene-1-one, was another possible pre- 
cursor of the a@-pyrone (V) formed in the reaction of 
the nitro cyclopropyl ketone (I) with sodio-malonic 
ester. This compound was synthesized and its reac- 
tion with sodio-malonic ester was investigated. The 
primary product was the 1,4-addition compound. 
Whether or not this product was isolated depended 
upon the temperature of the reaction: at -20°, methyl 
a -carbomethoxy- 8 -phenyl- J -nitro- §-benzoylpentan- 
oate was isolated, whereas, at -5°, only the unsaturated 
ketoester, methyl d-carbomethoxy- 8-phenyl- Ato - 
© -benzoyl-pentenoate was obtained. Therefore the 
B ,{ -unsaturated-§-nitro ketone is not a precursor of 
the q-pyrone. 

An attempt to prepare the d, B-unsaturated- 8- 
nitro ketone, 1-phenyl-3-nitro-2-butene-1l-one, was 
unsuccessful. 

The mechanism proposed by Smith and Engel- 
hardt (1) for the action of sodium methoxide upon ni- 
tro cyclopropyl ketones has been generalized and 
modified. According to the generalized mechanism, 
the reaction of a nitro cyclopropyl ketone, containing 
a hydrogen upon the #2 carbon, proceeds via the.fol- 
lowing path: The base removes a proton from tHe ni- 
tro carbon atom to give a cyclic anion which rear- 
ranges to a B-nitro-d,B-unsaturated ketone. This 
compound is attacked by the base, and the nitro group 
R™ 


R"™ OH 


R'R" -CH- \ O 


R 
+ R'R"-CH - 


CO, Et O CO,Et OH 


IX, R'=R"= CH;, R™=H 


(ejected as the nitrite ion), is replaced by the basic 
moiety. The stability of the B-substituted- qd, B-un- 
saturated ketone depends upon the substituent in the 
B -position. If the substituent is methoxyl, the ketone 
is stable unless the preferred location of the double 
bond is in the 8, ¥-position, when it merely rear- 
ranges to the 8, {-position. If the substituent is the 
malonic ester group, the ketone cyclizes; the type 
of cyclization depends upon the nature of the ketone. 
A methyl ketone cyclizes to form (mainly) a resor- 
cinol derivative, together with a small amount of a 
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substituted q-pyrone, whereas an aromatic ketone 
cyclizes to form only an q-pyrone. 


1, L. I. Smith and V. A. Engelhardt, J. Am. Chem. 
Soc., 71, 2676 (1949). 


Microfilm copy of complete manuscript of 125 
pages, $1.56. Enlargements 6” x 8”, 10¢ per page. 


STUDIES OF THE REIMER-TIEMANN REACTION 
ON 1-SUBSTITUTED-2-NAPHTHOLS 


(Publication No. 4338) 


Carl George Krespan, Ph.D. 
University of Minnesota, 1952 


Since l-alkyl-2-naphthols were known to undergo 
substitution in the 1-position when subjected to the 
Reimer-Tiemann reaction, the method presented a 
possible route to polynuclear compounds containing 
angular methyl groups. With this type of synthesis 
as the goal, 1-(8-cyanoethyl)-2-naphthol (I) and 1- 
(§-ketobutyl)-2-naphthol (II) were prepared and reac- 
ted with chloroform and 10% sodium hydroxide. 

The neutral product from the Reimer-Tiemann 
reaction on I was a 41% yield of 1-dichloromethyl-1- 
(6 -cyanoethyl)-2-keto-1,2-dihydronaphthalene (III). 
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Hydrolysis of II with dilute hydrochloric acid gave 
an 82% yield of 1-dichloromethyl-1-(8-carboxyethyl)- 
2-keto-1,2-dihydronaphthalene (IV). Bromination of 
IV led to the expected compound, 1-dichloromethyl- 
1-(B-carboxyethyl)-3,4-dibromo-2-tetralone (V), 
while catalytic hydrogenation gave 1-dichloromethyl- 
1-(6-carboxyethyl)-2-tetralone (VI). 
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Hydrogenation of III with platinum catalyst led to 
reductive cyclization, a well-known reaction of 


VI 


6 -ketonitriles. The two racemates of 4a-dichloro- 
methyl-1,2,3,4,4a,7,8,8a-octahydro-5,6-benzoquinol- 
ine hydrochloride (VII) were isolated in 33.5% and 
12.5% yields. 
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Preparation and analysis of the acetyl derivatives, 
sulfonamides, and N-nitroso derivatives showed the 
hydrochlorides (VII) to be isomeric secondary amine 
salts. Clemmensen reduction of the amine hydro- 
chlorides (VII) gave oily amines which were both con- 
verted in low yield to the same sulfonamide. Analy- 
sis of this sulfonamide showed that the chlorine had 
been removed and indicated the composition illus- 
trated by compound VIII. Identical nitroso deriva- 
tives were also prepared in low yields from the re- 
duced amines, but analysis in this case gave values 
fitting the composition of compound IX. 
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While the structures of the reduced amines were not 
clarified, the fact that they yielded the same deriva- 
tives pointed to stereoisomeric structures for the 
amine hydrochlorides obtained by catalytic reduction 
of III. 

The Reimer-Tiemann reaction on 1-(6-ketobutyl) - 
2-naphthol (II) gave approximately a 40% yield of 
neutral product, assuming that this product was X. 
Large amounts of 2-hydroxy-1-naphthaldehyde (X1) 
were also formed, indicating reversal of the reaction 
by which II was formed. 
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Attempts to purify X failed. 


Catalytic reduction of X was found not to occur 
with platinum catalyst, and reduction with Raney 
nickel alloy in basic solution resulted in the forma- 
tion of 1,2;7,8-dibenzoxanthene (XII) and large 
amounts of phenols, indicating that reversal of the 
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reactions by which X was prepared had also occurred. 


The desired tricyclic compound (XIII) was not iso- 
lated from the neutral fraction of the product, and if 
present was there in very low yield only. 


CHC1, CHpCH)COCH. 





Attempts were also made to replace the chlorine 
atom in 2-chloro-3-methyl-4,5-benzotropone (XIV) 
by a hydroxyl group to give the corresponding benzo- 
tropolone (XV). 


CH, Cl CHz OH 
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The yields of base-soluble products were low in all 
reactions, and attempted recrystallizations of these 
acidic oils gave mostly amorphous solids. Attempts 
to replace chlorine by reactions of XIV with piperid- 
ine, potassium acetate, and silver acetate were un- 
successful. 


Microfilm copy of complete manuscript of 117 
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STUDIES IN THE INTERNAL MICHAEL REACTION 
(Publication No. 4340) 


Lester Christensen Krogh, Ph.D. 
University of Minnesota, 1952 


The internal or intramolecular Michael reaction 
was first recognized by Ingold, Perren and Thorpe’ 
in 1922. Aside from a few isolated examples, little 
work was done on the internal Michael reaction until 
1945, when Koelsch’ undertook the first systematic 
study of the reaction. Koelsch,” and later Stephens* 
were able to cyclize five membered rings containing 
oxygen, nitrogen and sulfur and a six membered ring 
containing nitrogen by means of the internal Michael 
reaction. 

The purpose of the research described in this 
thesis was to study the internal Michael reaction as 
applied to three membered rings. The system chosen 
for study was 1,2-dicarbethoxy-3-benzoylcyclopropane 
(I) and its two open-chain alpha-beta unsaturated iso- 
mers, ethyl V-benzoylitaconate (II) and ethyl 6 -ben- 
zoylglutaconate (III). The three isomers (I, II, and 
III) were prepared and the effect of sodium ethoxide 
on these compounds was studied. The results of the 
treatment of II and III with sodium ethoxide indicated 
that an intermolecular rather than an intramolecular 
Michael reaction had occurred. 
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9-C-CH—CH-COOEt 
CH-COOEt 
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CH, -COOEt 
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The action of bases on trans-ethyl 1,2,3-cvclo- 


propanetricarboxylate and its open-chain isomer, 
trans-ethyl aconitate were studied under a variety of 








conditions. The results showed that trans-ethyl 1,2, 
3-cyclopropanetricarboxylate is stable to the action 
of bases while trans-ethyl aconitate undergoes an in- 
termolecular condensation in the presence of sodium 
ethoxide. 

A new method of preparing ethyl B, B*-dibenzoyl- 
isobutyrate was discovered. 1-Carbethoxy-2,3- 
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dibenzoylcyclopropane was prepared by mono-bromin- 
ation of ethyl B ,B'-dibenzoylisobutyrate followed by 
dehydrohalogenation of the mono-bromo compound 
with potassium acetate. A consideration of the mech- 
anism of formation of the cyclopropane suggests that 
an internal Michael reaction was involved. 


1. C. K. Ingold, E. A. Perren and J. F. Thorpe, 
J. Chem, Soc., 1765 (1922). 
2. C.F.Koelsch, J. Am. Chem. Soc., 67, 569 (1945). 
3. C. R. Stephens, Jr., Ph.D. Thesis, University of 
Minnesota, 1949. 
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THE MECHANISM OF THE REACTION OF 
BROMINE WITH 2,2-DIPHENYLPENTEN-4-OIC 
ACID AND ITS ESTERS 


(Publication No. 4341) 


Kenneth L. Lindsay, Ph.D. 
University of Minnesota, 1952 


The reaction whereby 2,2-diphenylpenten-4-oic 
acid (or its esters) is converted to 2,2-diphenyl-5- 
bromo-4-pentanolactone by treatment with bromine 
is typical of a broad class of lactonization reactions 
involving the participation by the carboxyl group of 
a b, d-unsaturated acid (or ester) in an addition re- 
action at the carbon-carbon double bond. Based on 
a study of the scope, limitations, and stereochem- 
istry of the reaction, the following mechanism is 
proposed. 
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reaction, together with the reactions between cyano- 
gen iodide and two other §,6-unsaturated acids also 
described in this thesis, comprises the first recorded 
case of an uncatalysed reaction of a cyanogen halide 
with a carbon-carbon double bond. 

Evidence for the Walden inversion in step (a) was 
secured by resolving 2-octanol and converting each 
optically active alcohol to the corresponding 2-octyl 
2,2-diphenylpenten-4-oate. From the bromination of 
these esters, optically active 2-bromooctanes were 
isolated in which inversion of configuration was 
shown to have occurred to the extent of 97.5 and 98.5 
percent respectively. 

The formation of considerable quantities of hydro- 
gen bromide during the bromination of a number of 
alkyl 2,2-diphenylpenten-4-oates provided convincing 
evidence for the occurrence of step (b). That hydrogen 
bromide formation occurred through a carbonium ion 
intermediate rather than through a direct 6 -elimina- 
tion (which would involve no rearrangement) was 
shown by the formation of hydrogen bromide during 
the bromination of the neopentyl ester, which has no 
8B -hydrogen atom and can therefore form hydrogen 
bromide only through a carbonium ion intermediate. 

Substantiation for the occurrence of step (c) was 
provided by the isolation of dibromides from the 
bromination of penten-4-oic acid and of methyl 9- 
allyl-9-fluorenecarboxylate. The relative extent of 
dibromide versus bromolactone formation is appar- 
ently strongly influenced by the geometry of the §, 6- 
unsaturated acid. Substitution in the d-position ap- 
pears to facilitate ring closure in a manner closely 
related to the so-called “gem dimethyl” effect which 
facilitates ring closure in substituted succinic acids. 

No single mechanism is thus able to account for 
all the products obtained from the bromination of 
OR 
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Evidence for the resonance stabilization of the 
unsaturated acids was obtained from the reaction of 
cyanogen iodide with 2,2-diphenylpenten-4-oic acid, 
whereby the acid was converted to the iodolactone, 
despite the fact that cyanogen iodide was shown to 
be unreactive toward an isolated double bond. This 


Bromolactone + R ° 
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§ ,6-unsaturated acids. The first step in every case 
appears to be the attack on the carbon-carbon double 
bond by the positive. end of a polarized bromine mole- 
cule to form a positively charged, resonance-stabi- 
lized complex. This complex is then able to react 
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in each of the several ways described above to give 
the products ultimately observed. 
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NEWER METHODS FOR THE 
SPECTROCHEMICAL ANALYSIS OF SOLUTIONS 


(Publication No. 4314) 


Robert E. Mosher, Ph.D. 
Wayne University, 1950 


Part I of this dissertation describes the success- 
ful application of flame spectrophotometry to the an- 
alysis of solutions per se for metallic constituents 
in biological fluids and minerals. Sodium, potassium 
and calcium were critically studied with respect to 
their characteristic spectra. Consideration of spec- 
tral enhancement and depression is treated at length. 
The equilibrium of gas, oxygen and air pressures 
necessary for spectral excitation and the relationship 
of emission intensity to concentration of metals is 
discussed in considerable detail. Interferences in 
band and atomic spectra are considered with experi- 
mental proof of eliminating such interference when 
encountered. 

The procedures for the analysis of human plasma 
and urine for sodium and potassium are simple and 
involve little sample preparation. A measured two 
milliliter portion of the sample is diluted to one hun- 
dred milliliters in a volumetric flask. This solution 
is then compared flame photometrically with standard 
solutions which are very similar to it in composition. 
A bracketing method is preferred since calibration 
curves are of very little use with this instrument. 

The analysis of magnesium-bearing ores for cal- 
cium is equally simple. A one gram sample of ore 
is dissolved in hydrochloric acid and evaporated to 
dryness. The residue is taken up with warm five 
percent hydrochloric acid and is diluted to two hun- 
dred and fifty milliliters in a volumetric flask. This 
solution is compared with suitable standards as de- 
scribed above. An accuracy of one to two percent is 
claimed for the determination of sodium, potassium 
and calcium. 

Part II of this dissertation describes the success- 
ful application of the rotating disk electrode to the 
spectrographic analysis of solutions of magnesium- 
bearing ores for aluminum, calcium and iron. A 
study of the various factors influencing spectral line 
intensity is presented together with complete details 
of spectrographic and experimental conditions. 

To achieve an analysis for the above elements one 
dissolves a one gram sample of the ore in hydrochlo- 
ric acid, adds one milligram of nickel (internal stand- 
ard) and evaporates the resulting solution to dryness. 
Cool and add ten milliliters of five percent hydrochlo- 
ric acid and warm gently to dissolve the residue. 

The resulting solution is then sparked using the ro- 
tating disk electrode and the spectrum is photo- 
graphed. Ratios of the intensities of particular lines 
of aluminum, calcium and iron to the 3050.8A.U. 


nickel line are then determined using an automatic 
scanning densitometer. The amounts of the various 
elements present are then determined by comparing 
these ratios with working curves prepared from 
standard solutions. The advantages of this method 
lie in its simplicity, accuracy and rapidity. An ac- 
curacy of five to eight percent is claimed. 
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STUDIES ON HEATS OF VAPORIZATION 
AND THEIR RELATION TO OTHER 
PROPERTIES OF LIQUIDS 


(Publication No. 4404) 


Hugh Wilson Patton, Ph.D. 
Vanderbilt University, 1952 


As a result of previous investigations in this lab- 
oratory on the relation of various properties of liq- 
uids to their capacity to dissolve gases, it became 
desirable to know the heats of vaporization of several 
liquids at 25° C. The general utility of heats of va- 
porization for practical and theoretical calculations, 
and the paucity of reliable data, particularly at tem- 
peratures other than the normal boiling point, further. 
encouraged the initiation of this investigation. 

By the use of Mathews’ “direct weighing” appa- 
ratus, the heats of vaporization of eight liquids have 
been determined at their respective boiling points 
under existing atmospheric pressure. Mathews’ ap- 
paratus has been adapted for measurements at tem- 
peratures lower than the normal boiling point by en- 
closing the apparatus and accessory equipment ina 
chamber which can be evacuated to the necessary 
pressure. Using this equipment, the heats of vapori- 
zation of seven liquids have been determined at 25°C. 
An apparatus designed and constructed by the author 
has been used to measure the heats of vaporization of 
eleven liquids at 25° C. and the heat capacities of two 
of these liquids at the same temperature. 

In the interest of obtaining greater accuracy in 
the measurement of heats of vaporization, two ac- 
cessory devices have been designed and constructed: 
a device which, when used in conjunction with lead 
cells, maintains a constant direct current in a re- 
sistance heater, and an efficient and compact thermo- 
regulator. 

The relation between the internal pressures of 
liquids estimated by the use of the Hildebrand equa- 
tion and their capacity to dissolve gases, suggested 
by the work of previous investigators in this labora- 
tory, has been put in quantitative form. The use of 
internal pressures calculated from heats of vapori- 
zation determined in this study does not appreciably 
improve the validity of the relation. 

The data obtained in this study indicate that com- 
monly used equations which relate the heats of va- 
porization of liquids at 25° C. to their normal boiling 
points yield very approximate results. A relation be- 
tween heats of vaporization of liquids and their 
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viscosities, derived by Eyring from absolute rate 
theory, has been found to be approximately valid. 

Using data recorded in the literature for two 
homologous series of hydrocarbons, the heat of va- 
porization at 25° C. has been found to be a linear 
function of the parachor. This relation is especially 
valuable for the estimation of the heats of vaporiza- 
tion of high-boiling members of these series, for 
which no directly measured data are available. 

The lyoparachor, an essentially additive and con- 
stitutive property involving heats of vaporization, 
has been calculated from recorded data for thirty- 
eight hydrocarbons. Atomic and structural incre- 
ments have been derived which enable the calculation 
of the lyoparachors of these compounds from a knowl- 
edge of their structure with an average error of 0.8 
per cent. Using these lyoparachor increments, a 
method of calculating heats of vaporization from 
structure and density data has been described. The 
temperature independence of the lyoparachor is indi- 
cated by a comparison of the lyoparachors at 25° C. 
and the normal boiling point for several liquids. 


Microfilm copy of complete manuscript of 151 
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DETERMINATION OF SILICA, TUNGSTEN, AND 
SILICO-12-TUNGSTATE BY FERROIN 


(Publication No. 4407) 


Edwin Day Roberts, Ph.D. 
Vanderbilt University, 1952 


It has been found that silico-12-tungstic acid can 
be quantitatively precipitated by ferroin, the ferrous 
complex of 1,10-phenanthroline, and it has also been 
found possible to determine silicate and tungstate by 
conversion to silico-12-tungstate, and subsequent 
precipitation with ferroin. 

A gravimetric method has been developed for the 
quantitative determination of silica by conversion to 
Silico-12-tungstic acid, and subsequent precipitation 
as ferroin silico-12-tungstate, which has a molecular 
weight of approximately 4464. The gravimetric fac- 
tor for silica when determined by this method is of 
the order of 0.01. This method is applicable to the 
determination of silica in amounts from 0.015 mg. 
to about 3 mg. Since this method involves the pre- 
cipitation of silica as a compound of high molecular 
weight for which the gravimetric factor for silica is 
Small, much greater accuracy may be obtained than 
is possible by the usual method of volatilization with 
hydrofluoric acid, and at the same time the use of 
this corrosive chemical is avoided. This method 
may be applied to the determination of silica in small 
amounts such as might be found in water and in or- 
ganic matter. 

Corresponding gravimetric methods have been de- 
veloped for the quantitative determination of tung- 
state and of silico-12-tungstate. Tungstate, silico-12- 
tungstate, and silicaare precipitated as ferroin silico- 
12-tungstate 24 hydrate, and may be weighed as the 


18 hydrate after drying at 110° C, as ferrous silico- 
12-tungstate 18 hydrate after ignition at 500° C, or 
as anhydrous ferrous silico-12-tungstate after igni- 
tion at 800° C. 

The precision and accuracy of these methods are 
on the order of 0.02 mg. for tungsten or for silico-12- 
tungstic acid in amounts of 10 mg., and on the order 
of 0.005 mg. for silica in amounts of 0.2 mg. 


Microfilm copy of complete manuscript of 55 pages, 
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A STUDY OF COMPLEX MERCURY IONS 
PRESENT IN STANDARD CALOMEL 
HALF-CELL SOLUTIONS 


(Publication No. 4409) 


Robert Edwin Rummel, Ph.D. 
Vanderbilt University, 1950 


An analysis of solutions taken from standard cal- 
omel half-cells for dissolved mercury will show a 
greater amount of dissolved mercury in compound 
form than would be expected if one considered the 
only mercury in solution to be that due to the calomel 
which is responsible for the potential of the cell. 
This investigation is an attempt to account for this 
“excess” mercury. | 

In the first part of the investigation ultraviolet 
spectrographic absorption studies were made on So- 
lutions of mercuric chloride and potassium chloride 
and on standard calomel half-cell’s solutions. Solu- 
tions containing equal amounts of mercuric chloride 
but variable as to potassium chloride concentration 
had their ultraviolet absorption spectra determined 
photographically by means of a Hilger quartz spec- 
trograph. It was found that in solutions containing 
mercuric chloride in amounts up to 0.00736 moles 
per liter that a potassium chloride concentration of 
one mole per liter was sufficient to convert the mer- 
curic chloride practically completely into the com- 
plex ion. One molar potassium chloride solutions 
containing various amounts of mercuric chloride, as 
much as 0.00736 moles per liter, had their ultraviolet 
absorption spectra determined. This last information 
was used to determine the amount of complex ion 
present in other mercuric chloride-potassium chlo- 
ride solutions. The ultraviolet absorption spectra of 
0.0026 molar mercuric chloride solution containing 
various amounts of potassium chloride were deter- 
mined. From this data the concentration of the com- 
plex ion present was reduced. With the information 
at hand, it was determined that the complex ion in 
the various solutions and concentrations studied was 
the HgCls ion. 

Similar studies on the standard calomel half-cell 
solutions and on comparable mercuric chloride-po- 
tassium chloride solutions indicated the presence of 
the same complex ion, the HgCl, ion, in both solutions. 

In the second part of this investigation a photoelec- 
tric quartz spectrophotometer was used to determine 
the amount of ultraviolet light absorbed by the various 
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solutions at wavelengths between 200 and 300 mun. 
Mercuric chloride solutions, 0.00265, 0.00520, 
0.00779, and 0.01402 molar, were used to determine 
the nature of the complex ion formed by mercuric 
chloride in potassium chloride solutions. Following 
a line of attack similar to that used in the first part 
it was found that the predominate complex ion pres- 
ent was the HgCl,ion. However in those solutions 
studied in which the molar ratio of mercuric 
chloride to potassium chloride was most nearly 
equal to one the presence of the HgCl, ion was in- 
dicated. When the equations for the curves, relating 
the manner in which the change in chloride ion con- 
centration would affect the amount of complex ion 
present in various strength mercuric chloride solu- 
tions, were determined they corroborated the 
equilibria findings. 

The equilibrium constant for the formation of 
the HgCl; ion from mercuric chloride and potas- 
sium chloride was 93.6 10.5. 

The ultraviolet absorption spectra for solutions 
taken from standard calomel half-cells and for 
solutions of mercuric chloride and potassium chlo- 
ride of comparable composition were determined. 

It was found that in the 0.5 and 1.0 molar potassium 
chloride both types of solutions had comparable 
absorption spectra. In the cases of the 2M, 3M, and 
saturated potassium chloride solutions, the solutions 
taken from the half-cells showed greater absorp- 
tions than the corresponding mercuric chloride 
solutions. This increase is probably due to the ap- 
pearance of a new species of complex ion, the nature 
of which was not determined in this work. 

From this and other investigations it appears that 
the predominate factor affecting the potential of the 
standard calomel electrode is the concentration of 
the mercurous ion in the half-cell solution and this 
in turn is dependent on the concentration of the 
chloride ion of the solution. 
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REACTIONS OF MANNICH BASES OF KETOACIDS 
(Publication No. 3159) 


Paul Benjamin Sollman, Ph.D. 
University of Minnesota, 1951 


The salient features of a total synthesis of es- 
trone proposed in this thesis are (a) the construc- 
tion of ring C by the use of the Mannich base of a 
ketoacid and (b) the subsequent formation of ring D 
by cyclization of a substituted cyclohexenylpropionic 
acid. Formulas I through VI illustrate the proposed 
synthesis. 


0 


It was believed that the first step (I +I —> II) 
would be the most critical, and that model studies 
would, therefore, be useful. Accordingly, the read- 
ily available 6-dimethylamino-4-ketocaproic acid 
(VII, the Mannich base of levulinic acid) was con- 
densed with diethyl malonate. The product was 
hydrolyzed and decarboxylated, giving ¥ -ketosuberic 
acid (VIII). 

The Mannich base (VII) was also condensed with 
phenylacetone. In this case the initial product prob- 
ably was a 1,5-diketone (IX); it was not isolated, but 
cyclized under the basic conditions yielding B-(4- 
phenyl-3-keto-1-cyclohexenyl)-propionic acid (X). 
The structure of this ketoacid was proved by its 
conversion to the known 4-phenylbenzoic acid and to 
the known trans-B-(4-phenylcyclohexyl)-propionic 
acid. 

From the Wolff-Kishner reduction of B -(4- 

phenyl-3-keto-1-cyclohexenyl)-propionic acid (X), 
B -(4-phenyl-3-cyclohexenyl)-propionic acid (XI) was 
isolated. This resulted from a one-three shift of the 
double bond in B -(4-phenyl-3-keto-1-cyclohexenyl)- 
propionic acid. 


(CH;),NCH,CH C£OCH,CH,COOH + 
CH. (COE t). —alD 
VII 





HOOCCH,CH,CH2COCH2,CH2,COOH 
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B -Tetralone was condensed with the hydrochlo- 
ride (XII) of 6-dimethylamino-4-ketocaproic acid, 
giving in approximately 50% yield, a single racemate 
of the lactone (XIII) of 2-keto-11-hydroxy-1, 2, 3, 4, 
9, 10, 11, 12-octahydro-1-phenanthrylacetic acid. A 
second product from this condensation was believed 
to be a mixture of stereoisomers of XIII. To the 
author’s knowledge, this is the first case of a con- 
densation on an active-methylene compound with a 
Mannich base hydrochloride. A mechanism for the 
condensation is proposed. The structure of the keto- 
lactone (XIII) was proved by its conversion to the 
known 1-methyl-2-hydroxyphenanthrene. 

Cleavage with sodium ethoxide of the lactone group 
in XIII resulted in approximately 50% yield of 2-keto- 
1, 2, 3, 4, 9, 10-hexahydro-1-phenanthrylacetic acid 
(XIV). A second product from the above cleavage 
was 2-keto-2, 3, 4, 9, 10, 12-hexahydro-1-phenan- 
thryl-acetic acid (XV) obtained and characterized as 
its semicarbazone. 

It had been decided (prior to the aromatization of 
XIII) to reduce the carbonyl group, in the belief that 
the reduced compound (XVIII or XIX) would give a 
more nearly homogeneous dehydrogenation product. 

When the lactone (XIII) of 2-keto-11-hydroxy-1, 
2, 3, 4, 9, 10, 11, 12-octahydro-1-phenanthrylacetic 
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acid was subjected to the conditions of the Wolff- 
Kishner reduction, 3-keto-2, 3, 4b, 5, 6, 10b, 11, 
12-octahydrophenanthro [2, 1-c]| pyridazine (XVII) 
was produced. 

The carbonyl! group of XIII was removed via the 
dithioketal, to give the lactone (XVIII) of 11-hydroxy- 
1, 2, 3, 4, 9, 10, 11, 12-octahydro-1-phenanthry- 
lacetic acid. 

The lithium aluminum hydride reduction of XIII 
gave the triol, B-(2, 11-dihydroxy-1, 2, 3, 4, 9, 10, 
11, 12-octahydro-i-phenanthryl)-ethanol (XIX). 
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THE PREPARATION AND REACTIONS OF 
SOME 8-AROYL-1-NAPHTHOIC ACIDS 


(Publication No. 4287) 


William Sherwood Wagner, Ph.D. 
University of Missouri, 1952 


The oxidation of 3-acetyl-5-chloro-, 3-acetyl- 
o-bromo-, 3-benzoyl-5-chloro-, 3-benzoyl-6- 
chloro-, 3-benzoyl-5-bromo-, 3-benzoyl-6-bromo-, 
3-ethyl-5-chloro- and 3-ethyl-5-bromo-acenaph- 
thene with sodium dichromate in glacial acetic acid 
solution gave the corresponding substituted naph- 
thalic anhydrides in theoretical yields. The oxida- 
tion of the above compounds proceded much more 
readily than the oxidation of acenaphthene. 

3-Acetyl-6-chloro- and 3-acetyl-6-bromoace- 
naphthene failed to form the anhydrides on oxidation 
with sodium dichromate in glacial acetic acid solu- 
tion and no other degradation product could be iso- 
lated. 

The oxidation of a mixture of 2- and 4-acetyl-1, 
8-naphthalic anhydrides with potassium perman- 
ganate gave mellophanic acid (isolated as the barium 
salt) in good yield. Under similar conditions 


OH 


CHeCH20H 
OH 


4-benzoyl-1, 8-naphthalic anhydride gave benzoic 
acid and monopotassium hemimellitate. 

8-Benzoyl-1-naphthoic acid was obtained in good 
yield by the reaction of phenyl magnesium bromide 
and naphthalic anhydride. Phenyl magnesium bro- 
mide and 4-bromo-1, 8-naphthalic anhydride gave a 
mixture, presumably of 8-benzoyl-5-bromo-1- 
naphthoic acid and 8-benzoyl-4-bromo-1-naphthoic 
acid, from which the latter was isolated in pure form 
and identified. Phenyl magnesium bromide and 
2-ethyl-4-bromo-1,8-naphthalic anhydride gave a 
mixture having a neutralization equivalent corre- 
sponding to 8-benzoyl-4-bromo-2-ethyl-1-naphthoic 
acid and 8-benzoyl-7~-ethyl-5-bromo-1-naphthoic 
acid from which one isomer of unknown orientation 
was isolated in pure form. 

p-Tolyl magnesium bromide and naphthalic an- 
hydride gave 8-p-toluyl-1-naphthoic acid in good 
yield. 

Diethyl cadmium and diphenyl cadmium reacted 
with naphthalic anhydride to give respectively 
8-propionyl-1-naphthoic acid and 8-benzoyl-1- 
naphthoic acid in good yields. 

8-Benzoyl-1-naphthoyl chloride reacted with 
diphenyl cadmium to give a product which proved to 
be a mixture of the isomeric 3,3-diphenylnaphthalide 
and 1,8-dibenzoylnaphthalene. 8-p-Toluyl-1-naph- 
thoyl chloride and di-p-tolyl cadmium gave an oil 
from which a small amount of 3,3-di-p-tolylnaph- 
thalide was obtained as the identifiable product. 

8-Benzoyl-1-naphthoyl chloride was treated with 
dimethyl, diethyl,di-n-butyl and di-n-heptyl cad- 
mium and a series of 3-alkyl-3-phenylnaphthalides 
were obtained. The ultraviolet absorption spectra 
of these compounds were determined. 
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STUDIES OF THE ABNORMAL 
REIMER-TIEMANN REACTION 


(Publication No. 3160) 


William Paul Webb, Ph.D. 
University of Minnesota, 1951 


In an attempt to synthesize a compound to be 
used as an intermediate in the total synthesis of 
steroids, it was found necessary to investigate the 
abnormal Reimer-Tiemann reaction with l-alkyl-2- 
naphthols. As is the case with ortho or para alky- 
lated phenols, 1-methyl-2-naphthol, 1-allyl-2- 
naphthol, and 1-(3-chloro-2-butenyl)-2-naphthol all 
give the abnormal product when allowed to react 
with chloroform in sodium hydroxide solution. In 
this manner there was obtained 1-methyl-1-di- 
chloromethy1-2-keto-1,2-dihydronaphthalene, 
1-allyl-1-dichloromethyl-2-keto-1,2-dihydronaph- 
thalene, and 1-(3-chloro-2-butenyl)-1-dichlo- 
romethyl-2-keto-1,2-dihydronaphthalene in yields 
of 66%, 47%, and 35% respectively. 

The structure of 1-methyl-1-dichloromethyl-2- 
keto-1,2-dihydronaphthalene was established in the 
following way. Reduction of the compound by Raney 
alloy in base gave 1,1-dimethyl-2-tetralol, which 
was oxidized to 1,1-dimethyl-2-tetralone with 
chromic oxide. 1,1-Dimethyl-2-tetralone was un- 
known at the time of this research, and was there- 
fore synthesized by the dialkylation of 2-tetralone 
with dimethyl sulfate in a potassium tertiary- 
butoxide solution. The oxime of this compound and 


OH 
i aa inde nici litclactaad: Wetics 
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| CH ; ] 
HO 
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the oxime of the ketone prepared above were com- 
pared, and found to be identical. Through this struc- 
ture proof, it is shown that substitution in the abnor- 
mal Reimer-Tiemann reaction with these compounds 
occurs in the 1-position. 

1-Allyl-2-naphthol was prepared in 40% yield by 
the classical C-alkylation procedure of Claissen. 
The properties of the compound obtained in this way 
agree with those reported in the literature for the 
1-allyl-2-naphthol prepared by the rearrangement of 
2-naphthyl allyl ether. Similarly the compound ob- 
tained in 45% yield by the C-alkylation of 2-naphthol 
(I) with 1,3-dichloro-2-butene (II) is certainly 1-(3- 
chloro-2-butenyl)-2-naphthol (III). Many unsuccess- 
ful attempts were made to hydrolyze and cyclize 
1-(3-chloro-2-butenyl)-1-dichloromethyl-2-keto-1, 
2-dihydronaphthalene (IV) with 90% sulfuric acid to 
2-keto-12-dichloromethy1-2,3 ,4,12-tetrahydrophen- 
anthrene (V), a compound, which when reduced (VI), 
would be the desired intermediate in the steroid 
synthesis. 

In attempts to C-alkylate 2-naphthol with allyl 
alcohol in the presence of acid catalysts, 9-ethyl- 
1,2,7,8-dibenzxanthene (VII) was obtained. The 
structure of this compound was proved by independent 
synthesis from propionaldehyde and 2-naphthol, and 
by oxidation of the compound to 1,2,7,8-dibenzxan- 
thone. When 1-allyl-2-naphthol and 2-naphthol were 
allowed to react in dioxane with sulfuric acid 
catalyst, 2-methyl-1,2-dihydronaphtho(2,1-b)-furan 
(VIII) was obtained; whereas these same reactants in 
toluene with p-toluenesulfonic acid as a catalyst gave 
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an unknown compound, perhaps one containing a 
seven membered ring (IX). 

1-Methyl-1-dichloromethyl-2-tetralone was ob- 
tained in excellent yield by the catalytic reduction 
of 1-methyl-1-dichloromethyl-2-keto-1 ,2-dihydro- 
naphthalene. In base this tetralone was hydrolyzed 
and rearranged to 1-methyl-3,4-dihydro-3-naphthoic 
acid, This structure was confirmed by ultraviolet 
spectra, and by sulfur dehydrogenation to 1-methyl- 
3-naphthoic acid. The basic hydrolysis of 1-methyl- 
1-dichloromethyl-2-keto-1,2-dihydronaphthalene 
was much more complex. From the reaction mix- 
ture 1-methyl-2-naphthol, 1-methyl-3-naphthoic 
acid, and o-(a-methyl- B -chlorovinyl)-cis-cinnamic 
acid were isolated and identified. The last named 
compound occurred as the main product, and its 
structure was determined by catalytic reduction to 
o-(a-methyl- B -chlorovinyl)-hydrocinnamic acid, 
which in turn was oxidized to o-carboxyhydrocin- 
namic acid. 

When o-(a-methyl- B -chlorovinyl)-cis-cinnamic 


CHy 
“S CHC 1 


CH8CH-C OOH 


IX 


acid (X) was treated with concentrated sulfuric acid, 
there was obtained a 50% yield of 2-chloro-3-methyl- 
4,5-benztropone (XI). The structure of this com- 
pound was proved by analysis by oxidation to phthalic 
acid, by the tropone like reaction with hydrogen 
bromide, and by spectra. The ultraviolet spectra 
was compared with that of 2-methoxy-4,5-benztro- 
pone, and was found to be in excellent agreement. 
Infrared spectra showed strong absorption at 1650 
cm**, Hydrolysis of the chlorotropone by potassium 
hydroxide gave a low yield of a base soluble com- 
pound. Upon isolation, this material gave a deep 
green-brown color with ferric chloride in 95% 
ethanol. This compound is presumed to be d-methyl- 
B , §-benztropolone (XII). 
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STUDIES OF THE FLUORESCENCE 
OF SOLUTIONS OF CHLOROPHYLL 
AND RELATED SUBSTANCES 


(Publication No. 4355) 


Sanford Arthur Weil, Ph.D. 
University of Minnesota, 1952 


The absolute fluorescent yield of chlorophyll a 
in dry benzene solution is increased from less than 
1% to 25% upon the addition of alcohol or amine. In 
a continuation of the study of this activation of flu- 
orescence, (c.f. Livingston, R., Watson, W. F., and 
McArdle, J., J. Am. Chem. Soc., 71, 1542 (1949)) it 
was found that quinoline and butyl ether also react 
with chlorophyll a in benzene to form a complex 
capable of fluorescing. Spectral changes upon the 
addition of quinoline were measured quantitatively 
and gave a value for the equilibrium constant for 
the reaction 


Chlorophyll a + Quinoline = 1:1.Complex 


is the same as that found by fluorometric measure- 
ments. Zinc pheophytin a and allomerized chlorophyll 
also show the activation phenomenon. Pheophytin, 
mesoporphyrin dimethyl ester and its magnesium 
and zinc derivatives, and a,8,6,6, tetraphenylchlorin 
and its metal derivatives do not show this effect. 
However, from spectral changes, it was shown that 
the metallo-porphyrins and -chlorins react with the 
compounds that activate chlorophyll fluorescence. 
The free bases show no evidence of such a reaction. 
The quantitative results are as follows: 


Equilibrium 
Constant 
(1/m) x10° 


0.120 
13.0 
15.3 


Base 


Butyl Ether 
Quinoline 
Quinoline 


Pigment 


Chlorophyll a 

Chlorophyll 

Zn Pheophytin a 

Allomerized 
Chlorophyll 

Mg Mesoporphyrin 
Dimethyl Ester 
Dimethyl Ester 
Dimethyl Ester 
Dimethyl Ester 

Zn Mesoporphyrin 
Dimethyl Ester 1.99 


The above results are consistent with the hy- 
pothesis that the activator behaves as a base, and 
the metal of the pigment as an acid. The relative 
base strengths of the oxygen bases towards SnCl, 
were determined and showed a correlation with 
their strength as activators. The nitrogen bases 
are much stronger towards SnCl, than the oxygen 
bases. However, the oxygen and nitrogen compounds 
activate chlorophyll fluorescence with constants of 
the same order of magnitude. This is attributed to 
an inductive effect by the pigment nitrogen atoms 
decreasing the positive nature of the metal to an 
unusual extent. 

It is also postulated that in order for the activa- 
tion process to occur, ring V is a necessary 


Quinoline 94 

95 
8.4 
1.11 
0.034 


n-Heptylamine 
Quinoline 
Benzyl Alcohol 
Aniline 


Quinoline 


structural feature of the pigment molecule. 

The lifetime of the excited states of chlorophyll 
a and b were determined by polarization studies of 
the fluorescence. They were found to be 


Chlorophyll a: 7 x 107° sec. 
Chlorophyll b in benzyl alcohol: 4 x 10° sec. 


Chlorophyll b in cyclohexanol: 6 x 10° sec. 


The concentration quenching and depolarization 
was measured in cyclohexanol solutions of chloro- 
phyll b. The former were found to be, within experi- 
mental error, the same as the results found by 
Livingston and Watson (J. Chem. Phys. 18, 802 (1950)) 
in the solvents ether and acetone. The self-quenching 
results may be expressed by the equation 


1/® = 1+ 6270m? 
And the depolarization results by 
1/P = (1 + 177m)/0.093 
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CATALYTIC OXIDATION OF SULFUR 
DIOXIDE IN AQUEOUS SOLUTION 


(Publication No. 4269) 


Chi-kwang Chen, Ph.D. 
University of Missouri, 1952 


The oxidation of sulfur dioxide by oxygen from 
air in aqueous solution in the presence of a catalyst 
has been studied. A controlled mixture of sulfur 
dioxide and air was introduced through a porous 
plate into the bottom of a gas-bubble column. The 
absorbing solution was made by dissolving the cata- 
lyst (manganese sulfate) and the surface active agent 
(aluminum sulfate) in distilled water according to 
their optimum concentrations (0.05 % Mn and 0.15% 
Al). The gaseous mixture rose through the absorb- 
ing solution as fine bubbles while the reaction took 
place. A solution of sulfuric acid up to forty per cent 
concentration can be made in this manner. 

A brief theory concerning the over-all reaction, 
both the absorption and the oxidation, was presented 
with the assumption that the over-all reaction is 
limited by the absorption of oxygen which is at its 
maximum rate. Based on this theory the product 
(Kg’a) of the over-all mass transfer coefficient and 
the interfacial area per unit volume for the diffusion 
process of oxygen was evaluated. The relationship 
between Kg’a and the concentration of the sulfuric 
acid in the solution has been investigated. This re- 
lationship is represented by a characteristic curve 
which has the form of an elongated reverse S. The 
curve may be divided into three sections, each of 
which is believed to represent a stage of operation. 

In the first stage of the operation, the reaction is 
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limited by the total amount of sulfur dioxide present 
and is mainly controlled by the diffusion of sulfur 
dioxide. In this period the rate of decrease of the 
value of Kg’a is greater than the rate of increase of 
the sulfuric acid concentration. 

In the second stage of the operation, the reaction 
is mainly controlled by the change of interfacial 
area and the diffusion of sulfuric acid from the re- 
action zone to the main body of the liquid. The ef- 
fect of the diffusion of sulfur dioxide becomes less. 
The effectiveness of the catalyst drops considerably 
at higher acid concentrations. In this period the 
relationship between Kg’a and the sulfuric acid 
concentration is essentially linear. 

In the last stage of the operation, the reaction 
appears to be independent of the diffusion of sulfur 
dioxide and the height of the column. In addition to 
the interfacial area, the diffusion of sulfuric acid, 
and the effectiveness of the catalyst, the reaction is 
further affected by the high sulfuric acid concentra- 
tion which tends to increase the rate of oxidation. 
The net effect results in a change of the character- 
istic curve to a concave form and the Kg’a tends to 
approach a constant as the sulfuric acid concentra- 
tion increases. 

The change from the first to the second stage 
occurs somewhere between fifteen and twenty-five 
per cent of sulfuric acid depending on the operating 
conditions, and from the second to the last stage at 


thirty-two per cent of sulfuric acid for all instances. 


The latter point is essentially independent of gas 
rate, column height, and sulfur dioxide content of 
the entering gas. 

The effects of gas rate, sulfur dioxide concen- 
tration in the gas phase, and liquid height in the 
column on the performance have been separately 
studied and explained by the suggested theory. 

An empirical equation showing the efficiency of 
sulfur dioxide absorption as a function of the sul- 
furic acid concentration, the flow rate of air, and 
the flow rate of sulfur dioxide has been developed. 
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EFFECT OF OPERATING VARIABLES ON 
COMPOSITION OF OVERHEAD VAPORS AND 
RESIDUE FROM A CONTINUOUS FLASH 
DISTILLATION FOR THE SYSTEM METHANOL- 
WATER AT ATMOSPHERIC AND SUB- 
ATMOSPHERIC PRESSURES 


(Publication No. 4329) 


Charles Edward Littlejohn, Jr., Ph.D. 
Virginia Polytechnic Institute, 1952 


Although distillation studies have been made for 
many types of rectifying columns under various 
conditions of operation, no systematic study has 
ever been made of the process that is the basis of 
rectification, e.g., flash distillation. It was the 
purpose of this investigation to study the action of 


the system methanol-water under-going flash distil- 
lation under various conditions of temperature, agi- 
tation, and rate of feed at a total pressure of 500 
millimeters of mercury, absolute. 

The distillation took place in a nine inch diameter, 
electrically-heated, controlled temperature and pres- 
sure, cylindrical still 14 inches high. The liquid 
phase was agitated by the rotation of an externally 
driven 1-1/2-inch square paddle. 

An aqueous 25 weight per cent methanol solution 
was fed to the still in which the solution was subjected 
to flash distillation under conditions of a liquid hold- 
up of 445 cubic inches; vaporizing temperatures of 
172°F, 166°F, and 162°F; stirrer speeds of zero, 500, 
1000, 1500, and 2000 revolutions per minute; and feed 
rates varying from 0.01 to 0.50 pounds per minute. 

From the results obtained, it was concluded that 
the fraction vaporized was a function of the feed rate 
as follows: 

Z K, (Ri - R2) ~P 


where: 


Z fraction vaporized 

K, fraction vaporized when the term (R, -R2) was 
equal to one 

R, feed rate, pounds per minute 

Re feed rate when residue rate was equal to zero, 
pounds per minute 

b a constant for a given temperature and stirrer 

speed. 


The fraction vaporized was directly proportional to 
the stirrer speed and the vaporizing temperature. 
The value of the fraction vaporized varied from 1.0 
to 0.04. 

The composition of the distillate was an exponen- 
tial function of the feed rate as follows: 


Xp Ka2(Ri - Re)* 


where: 


Xp distillate composition, weight per cent 
methanol 

Ke distillate composition when the term (R,- 
R2) was equal to one, weight per cent methanol 

Ri feed rate, pounds per minute 

Re feed rate when the residue rate was equal to 
one, pounds per minute 

a aconstant for a given temperature and stir- 

rer speed. 


The greatest degree of separation, as measured 
by the difference in distillate and residue composi- 
tions, occurred at stirrer speeds of zero, 1000, and 
500 revolutions per minute at vaporizing temper- 
atures of 162° 7 166°F, and 172 F respectively. 
Some dynamic values of the distillate composition 
exceeded the static or thermodynamic values, for 
example, the theoretical value of the distillate com- 
position of 68.5 weight per cent methanol at 162°F 
was exceeded at zero and 500 revolutions per minute 
for feed rates in excess of 0.12 and 0.16 pounds per 
minute respectively. 

At 172°F and 166°F, the heat input as Btu per 
pound of distillate increased with increasing feed 
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rates for feed rates from 0.022 to 0.122 pounds per 
minute and decreased with increasing feed rate for 
feed rates from 0.122 to 0.450 pounds per minute all 
at constant stirrer speed. An average value of the 
heat input of 1500 Btu per pound of distillate was ob- 
tained at 172°F for stirrer speeds from zero to 1000 
revolutions per minute and at 166° F for stirrer 
speeds from zero to 2000 revolutions per minute. 
At 162°F the heat input as Btu per pound of distillate 
increased with feed rate at all feed rates from 0.01 
to 0.50 pounds per minute with an average value of 
2000 Btu per pound of distillate being obtained. 

The dynamic equilibrium ratio was related to the 
product of the stirrer speed and the hold-up time as 


follows: 
XD 
N a 
Xs 


K, (nt,) 4 


where: 


N dynamic equilibrium ratio 

Xp distillate composition, weight per cent 
methanol 

Xs composition of the liquid in the still at 
equilibrium, weight per cent methanol 

n stirrer speed, revolutions per minute 

th hold-up time, minutes 

Ks; a constant for a given temperature 

d aconstant for a given temperature. 
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VISCOSITY OF SUSPENSIONS OF SPHERICAL 
AND OTHER ISO-DIMENSIONAL PARTICLES IN 
LIQUIDS — A REPRESENTATION OF THE 
HYPOTHESIS OF PARTICLE PACKING 
IN SUSPENSIONS 


(Publication No. 4286) 


Andrew Pusheng Ting, Ph.D. 
University of Missouri, 1952 


A hypothesis for describing the viscosity be- 
havior of suspensions of spherical particles is pro- 
posed — the hypothesis of the most open particle 
packings in suspensions. 

The author is of the opinion that solid spherical 
particles suspended in liquids do not form uniform 
suspensions, even though they are inert to the 
liquids and there is negligible attraction between 
particles. Instead, they form a network consisting 
of tetrahedral and simple cubical packings. The 
extent of each type of packing depends on a function 
of the relative density of the liquid to that of the 
solid and the viscosity of the pure liquid. 

The extent to which each type of packing occurs 
determines the porosity of the suspension at the 
yield point and the concentration of the solid parti- 
cles at point of infinite viscosity. 

An equation describing the viscosities of sus- 
pensions of spherical particles was derived. This 


equation describes the viscosities experimentally 
obtained more accurately than the Einstein equation. 
The concentration range covered by this equation is 
from infinite dilution to infinite viscosity. 

This same equation may be used for polydisperse 
spherical suspensions if the proper coefficients are 
used. 

An equation describing the viscosities of mono- 
disperse suspensions of other iso-dimensional 
particles is also given. 
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ENGINEERING, CHEMICAL 
ENERGY-NEW SURFACE RELATIONSHIP IN 
THE CRUSHING OF SOLDS.VI. EFFECT 
OF TEMPERATURE 


(Publication No. 3421) 


Norman F. Schulz, Ph.D. 
University of Minnesota, 1951 


The primary object of this investigation was to 
determine, as a function of temperature, the rela- 
tionship between energy input and external surface 
produced in the impact crushing of brittle solids. 
The drop-weight type of crusher was used so that 
the results could be more easily correlated with 
those obtained by previous workers. The new sur- 
face produced was measured by the air permeability 
method. Operating temperatures were limited by the 
available facilities and materials of construction to 
the range of -58°C to 400°C. 

The test materials were so chosen that the re- 
sults obtained would be generally applicable to the 
overall problem of taconite beneficiation. They in- 
cluded three grades of taconite, pure quartz anda 
high purity magnetite (the chief constituents of taco- 
nite), a fine-grained specular hematite, and glass. 

Experimental results showed that temperature 
had very little effect on the energy of crushing be- 
tween 25’ C and 400°C. The measured crushing 
energies increased at sub-zero temperatures, but 
these results may have been affected by changes in 
physical properties of the steel used in construction 
of the crushing machine. 

Taconite was found to behave very much as if it 
were a physical misture of quartz and magnetite, 
despite the observed presence of small quantities of 
complex silicates. This was shown by the smooth 
transition of crushing energies as the mineral com- 
position was varied from pure quartz, through three 
grades of taconite, to a high purity magnetite, and 
also by the close correspondence between iron con- 


tent by assay and the theoretical iron content based 
on the average densities of quartz and magnetite 


mixtures. 
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There were several by-products of this investi- 
gation: 

1. A practical correlation was found to exist be- 
tween surface area and size analysis of a given 
brittle material crushed by a given method, whereby 
the surface area could be estimated from the pro- 
portion passing a specified sieve size. 

2. Surface areas of crushed products were in- 
creased up to 5% by attrition among the plus 14- 
mesh particles during a half-hour screening on a 
mechanical shaker. 

3. The energy wasted in scoring the contact 
faces of the crusher was estimated to be 20 to 50 
per cent of the gross energy input to the drop- 
weight crusher. 

4. In all cases, the energy of crushing for a 
given material was very nearly proportional to the 
surface area produced, furnishing substantial con- 
firmation of the Rittinger theory of crushing. 

o. A new method of calculating the net energy 
input to crushing in a drop-weight crusher was de- 
vised. The constant proportion of energy lost to the 
steel mortar parts as elastic vibrations when de- 
forming aluminum cushion wires was assumed to 
hold when crushing brittle materials in the same 
apparatus. Data obtained in two similar crushers 
were in better agreement when so calculated than 
when calculated by the method used by previous in- 
vestigators. 
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A HISTORY OF HYDRAULICS TO THE END 
OF THE EIGHTEENTH CENTURY 


(Publication No. 4072) 


Simon Ince, Ph.D. 
University of Iowa, 1952 


Although there was an extended practical hy- 
draulics in antiquity comprising the construction of 
aqueducts, irrigation and drainage systems, and 
hydraulic machinery, it did not draw its roots from 
the scientific formulation of the laws of fluid me- 
chanics. The concept of “horror vacui” was used 
to explain some hydraulic phenomena and constituted 
the only acceptable theory. Archimedes’ mathemat- 
ical theory of hydrostatics remained isolated and 
failed to exert any great influence, other than in 
connection with the famous “Archimedean principle” 
This situation continued until the Renaissance, ex- 
cept, however, that in the western world the em- 
phasis on public works decreased considerably. 

The resumption of irrigation and drainage proj- 
ects in northern Italy in the 15th century gave rise 
to a school of practical hydraulics; Leonardo da 
Vinci, who first expressed clearly the continuity 
equation for steady, incompressible flow, was the 
originator of this school, Castelli and Guglielmini 
its main representatives. 

In the 17th century, the concept of “horror vacui” 


as the cause of some hydraulic phenomena was re- 
placed by that of atmospheric pressure. Pascal in- 
troduced the concept of undiminished propagation of 
pressure in all directions and was able to unify all 
the laws of hydrostatics. On this new basis, the hy- 
drostatic paradox observed and described by Stevin 
could now be properly explained. 

In the 18th century, Bernoulli, d’Alembert and 
Euler helped formulate the mathematical theory of 
fluid motion. D’Alembert and Euler recognized the 
role of pressure in hydrodynamics and instead of 
speculating on their internal structure accepted the 
isotropic propagation of pressure as the fundamental 
characteristic of fluids. On this basis Euler gave a 
complete set of equations of motion for an ideal fluid. 

The dissatisfaction of engineers engaged in prac- 
tical work with the sometimes paradoxical and usually 
unsatisfactory results of the mathematical theory 
gave rise to a French experimental school of hydrau- 
lics with DuBuat as its foremost representative. The 
efforts of the hydraulicians were directed mainiy 
toward the solution of problems of fluid resistance 
and the flow in open channels. Chezy and DuBuat 
formulated independently the laws of flow in open 
channels. 
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METALLURGY 


PARTITION OF CARBON BETWEEN IRON AND 
VANADIUM IN IRON-CARBON-VANADIUM ALLOYS 


(Publication No. 4393) 


Edward Francis Ferrell, Ph.D. 
Vanderbilt University, 1950 


This thesis is a metallurgical investigation of the 
relation between carbon and vanadium in iron-carbon- 
vanadium alloys. 

The principal objective of this work is concerned 
with establishing the behavior characteristics of a 
group of iron-carbon-vanadium alloys, which have 
different vanadium-to-carbon ratios. The means of 
attaining this objective involve the isolation and 
identification of vanadium carbides, the study of 
structural and physical properties of iron-carbon- 
vanadium alloys, and the behavior of different com- 
positions of alloys in response to a series of heat 
treating conditions. 

A series of iron-carbon-vanadium alloys was 
prepared from Armco iron, ferrovanadium and gra- 
phitic carbon. In these heats the carbon ranged from 
0.5 to 1.5 per cent and the vanadium from 3.8 to 5.1 
per cent. The vanadium-to-carbon ratio, on a weight 
percentage basis, ranged from 2.7 to 8.8. 

Chemical analyses for carbon and vanadium were 
made using standard methods. The carbides of 
vanadium are for all practical purposes insoluble in 
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hydrochloric acid (sp. gr. 1.1). This method of sep- 
aration was faster than the electrolytic dissolution 
method; therefore, it was used throughout the work. 
Samples of the different alloys were digested with 
the dilute HCl until complete solution. The remain- 
ing vanadium carbide residue was cleaned and ana- 
lyzed for vanadium and carbon. 

Heat treatments were made without a protective 
atmosphere. This practice resulted in a slight sur- 
face oxidation, but did not affect the results of com- 
position, hardness and structure determined later. 

The excess of iron was too great to permit the 
structure characteristics of the vanadium carbides 
to be determined by X-ray methods on the parent 
metal. Vanadium carbide residues secured by the 
acid dissolution method could easily be used for 
this portion of the study. 

Metallography was another method for studying 
the basic characteristics of these alloys. Structural 
changes were followed through each of the different 
heat treating stages. This study confirmed the hard- 
ness and X-ray results by showing the presence of 
typical iron carbide structures for alloys with an 
excess of carbon and the absence of iron carbide 
where there was an excess of vanadium. 

Large differences in the properties of the alloys 
showed up as the compositions of the alloys were 
changed. The maximum hardness was attained at 
heat treating temperatures of 700-800°C. for alloys 
with a V/C ratio of less than 4.2; however, when the 
v/C ratio exceeded 5.5, hardening did not take place 
until the specimens were quenched from tempera- 
tures greater than 1000°C. Heat treatments to which 
the alloys were subjected have established the so- 
lution temperature of vanadium carbide around 
1100C. Slight hardening was noted between 1000°C. 
and 1100°C., but the amount was not significant until 
a temperature of 1100°C. was reached. Specimens 
quenched from 1250°C. then aged for one hour at 
575°C. showed maximum age hardening properties. 
Overaging does not cause excessive precipitation of 
the carbide phase. Photomicrographs show a slight 
decomposition of the large carbide particles when 
the sample is aged for 200 hours at 600°C. 

The lattice constant of the acid-separated vana- 
dium carbide was calculated to be 4.15 A from pow- 
der diffraction photograms. This value closely ap- 
proximates the value reported in the literature for 
the carbide VC. Two vanadium carbides were shown 
to be present in alloys allowed to furnace cool from 
1250°C. These were similar except for a slight 
change in lattice dimensions. For slowly cooled 
alloys, lattice constants of 4.14 A and 4.16 A were 
obtained. This shows that the carbide VC, ao=4.16 A, 
is the more stable form at higher temperatures. 
Furthermore, the carbide V4Cs, a=4.14 A, is a 
transformation product found on slow cooling. 

No iron carbide structures were evident in alloys 
with a V/C ratio greater than 5.6. In addition iron 
carbide has been shown to be absent from alloys 
with high V/C ratios by evolution carbon determi- 
nations. Therefore, vanadium must have a stronger 
affinity for carbon than does iron. In iron-carbon- 
vanadium alloys, the amount of iron carbide which 








can be formed represents the carbon in excess of 
that required by the vanadium. 
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PARTITION OF TITANIUM IN STEEL 
(Publication No. 4398) 


Jim William Holladay, Ph.D. 
Vanderbilt University, 1950 


The strong affinity of titanium for sulfur suggests 
the possibility of substituting titanium for manganese 
as a sulfur-fixing agent in steel. However, titanium 
also has a strong affinity for oxygen, nitrogen, and 
carbon, and these compounds must also be considered. 
Therefore, the partition of titanium among the sulfide, 
oxide, nitride, and carbide in steel was investigated 
to determine the properties and characteristics of 
the sulfide and its relation to the other titanium 
compounds. 

Calculations of heat and free energy of formation 
indicated that the titanium compounds are formed in 
steel in the following order: TiO,, TiN, TiS, and TiC. 

Titanium steels were made in which the titanium 
compounds could show their capacity for formation. 
The titanium compounds were then isolated as in- 
soluble residues and analyzed chemically and by X-ray 
diffraction. Characteristics of titanium sulfide in 
steel were studied metallographically. 

The titanium steels and Fe-Ti-S alloys were 
melted in an induction furnace and an inert-atmos - 
phere, tubular, Globar furnace, respectively. Armco 
iron was used to prepare steels with base composi- 
tions of SAE 1040 and SAE 1020 steels except for the 
titanium and manganese contents. The titanium con- 
tents ranged from 0.05 to 0.55 per cent. The Fe-Ti-S 
alloys were prepared from both Armco and electro- 
lytic iron. The steel melts were deoxidized fully with 
aluminum before the addition of titanium. 

The titanium compounds were separated as in- 
soluble residues by dissolution of the steel in dilute 
hydrochloric acid and by electrolytic extraction with 
buffered, ammonium citrate solution or dilute HCl as 
the electrolyte. Chemical analyses showed titanium 
contents in the residues up to about 50 per cent. 
Nonmetallic elements had the following ranges of 
analyses: Sulfur-3 to 12 per cent, nitrogen-less than 
2 per cent, and carbon-about 10 per cent. Two resi- 
dues contained a large amount of Fe,C with 70 to 80 
per cent iron. 

X-ray analysis showed that the residues contained 
the following titanium compounds: TiS, TiC, TiN, and 
Ti (C,N) [solid solution of TiC and TiN]. Other 
compounds present were a-Al10Osz3, SiOz, and Fe. 

The diffraction pattern for TiS was determined. 
The “d” values and intensities of the lines were list- 
ed. The structure of TiS was assigned a simple tet- 
ragonal lattice. The lattice constants on this basis 
were ao = 6.194 kX and c >= 6.646 k. 

Only weak patterns were found for TiC except in 
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steels which had Ti/S ratio much larger than that 
required to combine with all of the sulfur as TiS. 
TiN occurred mostly in solid solution with TiC. 

Sulfur combined as titanium sulfide was investi- 
gated by the evolution method of analysis. In the 
medium -carbon steels (0.3% Mn and 0.04%S), about 
one-half of the sulfur was combined as titanium sul- 
fide at a Ti/S ratio of 2.63, while all of the sulfur 
was present as titanium sulfide with a ratio of 5.26 
and higher. 

Miscroscopic examination of the titanium steels 
showed that the titanium sulfide occurred principally 
as a eutectic in the as-cast ingots but the eutectic 
was broken up by hot working. The sulfide was re- 
crystallized into elongated hexagonal or rectangular 


rod-like shapes by heat treatment at 1400C. or above. 


The melting point of the eutectic was found to be 
about 1400°C. Consequently, no liquid eutectic 
should be present to interfere with hot working. 
Thus, with titanium present to fix the sulfur, the 
titanium steels were forgeable. 

It was concluded that titanium sulfide is formed 
in deoxidized steels in the presence of carbon and 
that the resulting ingots can be forged. 
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PHYSICS 


A WILSON CLOUD CHAMBER STUDY OF LOW 
ENERGY ELECTRON-POSITRON PAIRS FORMED 
BY THE 1.38 MEV GAMMA RAY OF Na” 


(Publication No. 4386) 


Albert Peyton Bridges, Ph.D. 
Vanderbilt University, 1951 


A cylindrical, rubber diaphragm cloud chamber, 
filled with helium gas and saturated with ethyl al- 
cohol-water vapor, was used to study the electron- 
positron components of low energy electron pairs. 
Wide angle stereoscopic pictures were taken of the 
electron-positron tracks produced in thin gold foil 
within the chamber by the 1.38 MEV gamma ray of 
Na™. A low z gas, helium, and thin, 0.827 + .005 
mg./cm.’, gold foils were used to reduce scattering 
and energy loss of the components. From the 7,000 
photographs taken of chamber events, a total of 22 
low energy pairs were found to satisfy the criteria 
set up for identifying pairs. 

A study of the electron-positron pairs formed 
by the 1.38 MEV photon of Na™ near gold nuclei has 
been made. As far as is known, this is the first 
time an investigation of pair production by such a 
low energy gamma ray has been studied with a Wil- 
son cloud chamber. 

Electron-positron pairs have been observed in 
the Wilson cloud chamber, and the following studies 
made: 

















1. The energy distribution of the positrons has 
been obtained and compared to existing theory. The 
experimental histogram for positrons cannot be rep- 
resented by either the theoretical curve of Bethe and 
Heitler using the Born approximation or the theoret- 
ical curve of Bethe and Heitler using the Sommerfield 
correction for low energies. The experimental his- 
togram shows a peak on the high energy side in the 
711-751 KEV energy range. 

2. The energy distribution of the electrons has 
been obtained. The experimental histogram for 
electrons cannot be represented by either of the two 
above mentioned theoretical curves. The experi- 
mental histogram shows a peak on the low energy 
Side in the 591-631 KEV energy range. 

3. The average energy of the positron and the 
average energy of the electron have been found to be 
215 * 20 KEV and 131 + 15 KEV, respectively. The 
average energy difference between the positron and 
electron has been obtained, 84 24 KEV, and com- 
pared to theory. 

4. The distribution of the angle between the di- 
rection of the positron and the direction of the photon 
has been obtained and compared to existing theory. 
The experimental histogram cannot be represented 
by the theoretical curve of Bethe and Heitler using the 
Born approximation. The experimental histogram 
has two peaks, the smaller in the 0-20 interval and 
the larger in the 60°-80° interval. The average mag- 
nitude of this angle has been found to be 45°. 

5. The distribution of the angle between the di- 
rection of the electron and the direction of the photon 
has been obtained and compared to existing theory. 
The experimental histogram cannot be represented 
by the theoretical curve of Bethe and Heitler using 
the Born approximation. The experimental histo- 
gram has two peaks, the smaller in the 0-20° inter - 
val and the larger in the 40°-60° interval. The av- 
erage magnitude of this angle has been found to be 
35. 

6. The distribution of the angle between the di- 
rection of the positron and the direction of the elec- 
tron has been obtained. The experimental histogram 
shows a peak in the 40°-60° interval. The average 
magnitude of this angle has been found to be 39°. 

The present investigation of electron-positron 
pairs has indicated that a more complete set of data 
should be taken so that better statistics would be 
available. The present investigation has indicated, 
also, a need for adequate theoretical expressions 
predicting the distributions of the pairs formed by 
low energy photons. 
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MEASUREMENT OF THE K AUGER YIELD 
OF BARIUM AND MERCURY WITH A 
MAGNETIC LENS SPECTROMETER 


(Publication No. 4387) 


Carter D. Broyles, Ph.D. 
Vanderbilt University, 1952 


Several improvements were made to the magnet- 
ic lens spectrometer at Vanderbilt University. A 
new Geiger-Mueller counter was designed, and pro- 
cedures for its cleaning and operation were devel- 
oped that provided reliable electron counting. A 
more precise alignment of the lens coils improved 
the resolution of the spectrometer fifteen percent. 
The control circuit for the current through the lens 
coils was calibrated for the three ranges of current 
that were used. A study of the effect of source po- 
sition on the transmission and resolution of the 
spectrometer showed that the correct source posi- 
tion could be determined experimentally by position- 
ing the source for maximum counting rate at the 
peak of a monoenergetic electron line. An experi- 
mental determination of the best position of the ring 
baffles was made. It was found that best trans- 
mission, best resolution (momentum width at one- 
half maximum of a nonoenergetic electron line), and 
best separation of closely spaced electron lines did 
not occur at the same baffle position. The position 
chosen as that with the best over all response was 
that with the best resolution, second best separation 
of closely spaced lines, and a transmission not much 
smaller than the maximum obtainable. 

When an orbital electron vacancy exists in the K 
Shell of an atom, an electron from a higher energy 
orbit will fill the vacancy and release energy. This 
energy may escape as an x-ray or be transformed 
to another orbital electron and eject it from the 
atom. An electron ejected from an atom in this 
manner is called a K Auger electron. The ratio of 
the number of K Auger electrons to the number of 
K shell vacancies is defined as the K Auger yield. 

A study of previous theoretical and experimental 
work on K Auger yield has indicated the incomplete 
and approximate state of the theory and the lack of 
experimental measurements of the Auger yield for 
elements of atomic number greater than fifty. In 
addition previous summaries of the experimental 
values have been incomplete and inaccurate. A new 
summary, believed complete through June, 1952, 
has been included as an Appendix to the thesis. 

Very thin uniform sources of Cs'*" and Au?” 
were used to study the K Auger electrons of barium 
and mercury, respectively. These sources were 
prepared by thermal evaporation in vacuo of cesium 
chloride and gold metal. The K Auger yields were 
obtained by measuring relative intensities of K- 
conversion electrons and K Auger electrons. In the 
measurements, the K Auger electrons appeared as 
three broadened lines which will be designated as 
the K-LL, K-LX, and K-XY lines. X and Y are used 
here to denote M, N, etc. shell electrons. Thus the 
K-LX line is composed of K-LM, K-LN, etc. Auger 
electrons. The ratios of these three lines for bar- 
ium were found to be 


K-LL : K-LX : K-XY :: 1.00 : 0.40+.04 : 0.08.02, 
and the K Auger yield was 

ax =0.130*.007. 
For mercury the ratio found was 

K-LL : K-LX :: 1.00 : 0.717 .15, 
and the K Auger yield was 

ax =0.054*.008. : 
Both of these yields are lower than the theoretical 
values. The probable error of the mercury yield, 
however, covers the theoretical value. The ratio of 
the K-LX to K-LL intensities is much smaller than 
the theoretical value for barium, while for mercury | 
it is the same as the theoretical value. It is suggested 
that a possible explanation of the discrepancy between 
theoretical and experimental values is the neglect of 
screening and relativity in the calculations. 
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A STUDY OF THE ANGULAR DISTRIBUTION 
OF ELECTRON PAIRS PRODUCED IN GOLD 
BY 2.76 MEV GAMMA RAYS 


(Publication No. 4391) 


Donald Andrew Cowan, Ph.D. 
Vanderbilt University, 1951 


The present investigation concerns the angular 
distribution of the particles conjoining in pair pro- 
duction of electrons and positrons in a Wilson cloud 
chamber, the problem being limited specifically to 
pairs obtained from the higher-energy gamma ray 
produced in the disintegration of Na™*.’ Such a study 
is needed to test certain fundamental concepts having 
to do with particle theory, in particular the creation 
of positrons. These concepts have been formulated 
into a theory by Dirac’ ; and the prediction of the 
angular distribution about the creation point has been 
made by Bethe and Heitler,> who have made use of 
Dirac’s theory. Their solution is an approximation 
only; but the extent that the approximate predictions 
of theory depart from experimental evidence for the 
conditions of this study — 2.76-Mev gamma rays in- 
cident on thin gold foils — is not known and is of 
considerable import. Indeed, the Dirac hypothesis 
itself is probably not an exact theory since it requires 
artificially imposed limitations in order to avoid 
physically unrealizable predictions; consequently, if 
exact solutions of equations based on the Dirac the- 
ory become available, a comparison of theoretical 
prediction with careful experimental measurements 
will assume even greater importance. Theories al- 
ternate to Dirac’s are in process of development, 
and much experimental evidence will be required if 
the theory that is most closely analogous to physical 
phenomena is to be distinguished.. 

In the course of this study, the experimental con- 
ditions of similar previous studies have been rigor- 
ously examined and criticized. All have suffered in 
accuracy from the use of heavy gases in the cloud 
chamber; the probable error in energy determination, 
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for instance, has been on the order of 30 per cent. 
Helium gas, introducing only about 3 per cent error 
in energy, was used in this experiment. Other con- 
ditions contributing to an accuracy in the present 
investigation greater than that of previous ones are, 
besides the lighter gas, a thinner foil than has been 
reported; a source with more accurately known 
gamma ray energies; a more uniform and more 
carefully controlled magnetic field; wider -angled 
stereoscopic pictures; and a more careful track 
measurement than has been attempted before. 

The method of measurement most often used in 
cloud chamber studies is found to introduce probable 
errors of about 5° and systematic errors of about 
4° in angular determinations. New methods free of 
systematic errors and limiting probable errors in 
angles to 1° are described in the present study, and 
one of these is employed for the measurements per- 
formed. 

The results of the investigation are not in dis- 
agreement with the prediction of the Bethe-Heitler 
solutions, as can be seen from the following table of 
average angles: 


_ 








Bethe -Heitler 
Angle This Experiment 
0+ (positron-photon) yi 35° 
0- (electron-photon) 33° 28° 








4 (positron-electron) 40° 33° 








The experimental values are subject to probable 
errors of about 8° arising principally from scatter- 
ing in the gold foil. These findings do not test the- 
ory adequately because too few data are available 
(56 pairs) and because the data may not be repre- 
sentative, a condition which is indicated by an un- 
predicted concentration of the positrons toward 
lower energies. The methods developed here, how- 
ever, embody an accuracy which may well be suf- 
ficient to distinguish between possible theories when 
more data are obtained by essentially similar ex- 
periments. 


+An associated report by Mr. A. P. Bridges con- 
cerns pairs formed by the 1.38-Mev gamma ray 
arising from the breakdown of sodium, (Ph.D. 
Dissertation, Vanderbilt University, 1951). 

2P. A.M. Dirac, The Principles of Quantum Me- 
chanics (Oxford: at the Clarendon Press, 1947), 
pp. 272 ff. 

"See W. Heitler, The Quantum Theory of Radiation 
(Oxford: at the Clarendon Press, 1936), pp. 195 ff. 
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BOMBARDMENT INDUCED 
PHOTOCONDUCTIVITY AND OPTICAL 
ABSORPTION IN MAGNESIUM OXIDE 


(Publication No. 4292) 


Harold Ransom Day, Ph.D. 
University of Missouri, 1952 


Crystals of magnesium oxide have been colored 
by irradiation with ultraviolet light, x-rays, electrons 
and neutrons. The spectral distribution of optical 
absorption has the form of a gradually increasing 
tail extending from the visible region to the far ultra- 
violet and upon which are superimposed several 
absorption bands. Photoconductivity in single crys- 
tals of magnesium oxide was measured by a D.C. 
method using a vibrating reed electrometer. The 
spectral distribution of photoconductivity is charac- 
terized by a gradually rising tail with superimposed 
peaks at 2.1, 3.7, and 4.8 electron volts, correspond- 
ing to known optical absorption bands. A photocon- 
ductivity band was found at 1.2 electron volts which 
has not been detected by optical absorption measure- 
ments. Irradiation of the crystals by ultraviolet 
light causes an enhancement of the photoconductivity 
subsequently measured in the 1.2 and 2.1 electron 
volt bands. The enhancement effect reaches a sat- 
uration level which is independent of the intensity of 
the ultraviolet light and which is a measure of the 
density of imperfections in the crystal lattice. The 
ultraviolet activated region can be displaced by an 
electric field in such a way as to indicate that the 
charge carriers are holes in the valence band. 
Bombardment by Van de Graaff electrons produces 
an enhancement of photoconductivity which is un- 
stable at room temperature. Neutron irradiation of 
the crystals gives rise to a thermally unstable en- 
hancement of photoconductivity throughout the spec- 
trum and also causes an increase in the level of 
saturation of the ultraviolet activation. The latter 
increase is stable at room temperature and indicates 
that neutron irradiation produces new lattice defects. 
This effect saturates with a certain neutron flux and 
an estimate of the density of lattice defects can be 
made. An energy level model is proposed to explain 
the various photoconductivity bands and the enhance- 
ment and saturation effects. 
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ATOMIC DISTRIBUTION FUNCTIONS OF 
SODIUM AND POTASSIUM IN THE 
LIQUID STATE (A KINETIC APPROACH) 


(Publication No. 4274) 
Rufus Chin-Yu Ling, Ph.D. 
University of Missouri, 1952 


Modern theories of liquids of the structure of 
liquids is described. Kirkwood’s theory is used to 
evaluate the radial distribution of liquid argon at 





830 


PHYSICAL SCIENCES -- PHYSICS 





84.35°K and 0.8 atmosphere. A comparison with 
experiment shows some qualitative agreement. The 
theory of Born and Green is thoroughly described 
and is used in the remainder of the present work. 
Fournet’s work on the application of the Born and 
Green theory to X-ray scattering by gases, liquids 
and mixtures of gases is reviewed. The criterion 
for the existence of the liquid state is discussed. 
The generalization of the Born and Green theory to 
mixtures of any number of molecules in the liquid 
state is derived. This extends Fournet’s formula- 
tion for the case of mixtures of gases. By applying 
the Born and Green theory when incorporated in the 
scattering formula of Zernicke and Prins, the in- 
termolecular potential functions of sodium and po- 
tassium are obtained from experimental intensity 
curves by the method of successive approximation. 
Binding energies are calculated. A brief critical 
discussion of the Born and Green theory is given 
and further generalizations of the theory are sug- 
gested. 


Microfilm copy of complete manuscript of 75 
pages, $1.00. Enlargements 6” x 8", 10¢ per page. 


THE INFLUENCE OF NUCLEAR SIZE ON MESON 
PRODUCTION AT VERY GREAT ENERGIES 


(Publication No. 4342) 


John Linsley, Ph.D. 
University of Minnesota, 1952 


An experiment was carried out which provided 
data on the characteristics of interactions in lead of 
primary cosmic ray protons of very great energy. 
Together with other data they indicate the extent to 
which some features of interactions between protons 
of great energy and nuclei depend on the size of the 
nucleus and the interaction energy. 

Photographs were made of interactions in lead 
plates inside a cloud chamber during a balloon flight 
which carried the apparatus to high altitude. The 
chamber was counter controlled so as to detect only 
events with very many shower secondaries (second- 
ary particles which ionized less than twice minimum 
and satisfied certain criteria as to scattering and 
penetration). A record of the balloon’s altitude 
during the flight was used to correct for the effect 
of the residual atmosphere above the apparatus, so 
the absolute frequency of interactions with various 
numbers of shower secondaries could be calculated. 
Measurements were made of the median angle of the 
shower secondaries about the direction of the 
shower -generating particle. Random expansion 
cloud chamber photographs of events in lead from 
an earlier balloon flight by Ney were examined and 
gave similar data for events in lead with fewer 
shower secondaries. 

The distribution of multiplicities Y, for events 
in lead can be compared directly to Wp for events in 
the heavy nuclei (Ag, Br) in emulsion reported by 
physicists at the University of Bristol and the 


relation between median shower angle and multiplic- 
ity can be compared. The average multiplicity for 
events in lead is greater than for events in Ag, Br, 
and for a given multiplicicy the shower secondaries 
leave at greater angles to the primary direction. 
Those facts imply that on the average several nu- 
cleons in the target nucleus participate in the pro- 
duction of such secondaries. 

It was found that data obtained at Bristol are con- 
sistent with the assumption that the fluctuations of 
shower secondary multiplicity for a given interaction 
energy follow a Poisson distribution about the aver- 
age multiplicity for that energy. It is shown how 
knowledge of the energy spectrum of the primary 
cosmic rays and the behavior of the fluctuation per- 
mits calculation of the variation of average shower 
secondary multiplicity with interaction energy n(E) 
from measurements of ) for a sample of interactions 
taken at high altitude. A by-product of such a calcu- 
lation is a prediction of the latitude dependence of 
Yn for such a sample. 

n(E) was calculated for interactions in Ag, Br 
(from Bristol data) out to energies of about 150 BEV. 
The calculated curve agrees with independent direct 
measurements for energies up to 10 BEV that have 
been reported by the Bristol group. The multiplicity 
varies as the one-fourth power of the energy to within 
the accuracy of the data for energies sufficiently 
above the meson production threshold. That is the 
energy dependence predicted by Fermi’s theory for 
the average number of mesons produced in a nucleon- 
nucleon collision. It is known that shower secondaries 
are about eighty percent mesons. 

Y,, for events in lead and the same data for stars 
in emulsion with less than seven heavy prongs (Bris- 
tol) yield values of n(E) for lead and limiting values 
of the same function for the light nuclei (CNO) of 
emulsion. If Fermi’s theory is accepted for nucleon- 
nucleon collisions then the measurements for CNO, 
AgBr, Pb indicate that meson multiplicity varies with 
the number of nucleons in the target nucleus about as 
the one-third power. 
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A STUDY OF THE SEMIPERMEABILITY 
OF SILVER MEMBRANES 


(Publication No. 4403) 


David Earl Matthews, Ph.D. 
Vanderbilt University, 1951 


Porous silver membranes were prepared as 
described by Skinner.’ The following criteria were 
used as measures of the porosity of the membrane: 
nitrogen permeability, water permeability, weight 
loss in etching, and pore size determined from fil- 
tration tests. The seven membranes used in this 
work were shown to be approximately uniform by the 
above criteria. 

These silver membranes were used in osmosis 
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experiments. The osmotic pressures of aqueous 
solutions of sucrose, seven members of a series of 
polyethylene glycol compounds, and some polyvinyl 
alcohol compounds were measured. 

The osmotic pressures of all solutions were 
much lower than those calculated from van’t Hoff’s 
law. This was thought to be due to the fact that the 
membranes allow passage of the solute molecules. 
The greatest deviations were for the smallest mo- 
lecular weight compounds. This was expected be- 
cause small molecules pass through the membrane 
more easily than large molecules. 

The osmotic pressures of sucrose and the poly- 
vinyl alcohol compounds were plotted against con- 
centration, while osmotic pressures of the polyethy- 
lene glycols were plotted against number-average 
molecular weight and concentration. Molecular 
weight values were determined from the Saybolt 
viscosities of the compounds and the work of Bate- 
man and McClelland.’ 

For most of the compounds used, the curves of 
osmotic pressure versus concentration rose rapidly 
at high concentrations. This was consistent with the 
experimental findings of Morse?® and with theory. 

The curves of osmotic pressure versus concen- 
tration for the low molecular weight polyethylene 
glycols rose less rapidly at very high concentration 
than at low concentration. This phenomenon was 
thought to be caused by the heat evolved when the 
compounds went into solution. The heat produced by 
the combination of solute and solvent near the mem- 
brane may cause diffusion which opposes the usual 
process and results in a lower osmotic pressure. 


The osmotic pressure versus concentration 
curves for the polyvinyl alcohols rose faster than 
did those for the high molecular weight polyethylene 
glycols. Since osmotic pressure is an increasing 
function of molecular weight, this was interpreted to 
indicate that the polyvinyl alcohol compounds were 
greater in molecular weight than the highest member 
of the polyethylene glycol series. 

The osmotic pressures of most solutions were 
higher if the membrane had absorbed some of a so- 
lution of one of the large polyethylene glycols pre- 
vious to performing the osmosis tests than they were 
if the membrane had not had this treatment. This 
was apparently due to the decrease in size of the 
pores when the large molecules were absorbed on 
the inner surface of the membrane. 

The silver membranes were considered to be 
selectively permeable to the solutes used, but not 
perfectly semipermeable. 


“Ww. C, Skinner, Studies in Ultrafiltration with 
Metal Membranes (Thesis, Vanderbilt University, 
1949), p. 28. , 

*R. L. Bateman and C. P. McClelland, Chem. Eng. 
News 23,247, (1945). 
eo Glasstone, Text of Physical Chemistry, (lst. 
ed,, D. van Nostrand Co., Inc., New York, 1940), 

p. 662, 
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RELIGION 


THE CONCEPT OF REPENTANCE IN THE 
PRE -EXILIC PROPHETS 


(Publication No. 4388) 


Philip Burton, Ph.D. 
Vanderbilt University, 1952 


To understand the pre-exilic prophet’s concep- 
tion of repentance requires a prior understanding of 
the vocabulary they used in proclaiming their mes- 
sage. The two words employed by them to denote 
repentance are 1) 71] and 1\W . The first is in- 
frequently used with reference to the repentance of 
human beings. The employment of 2)W is much 


more extensive, and it is the proper word to be used 
in denoting human repentance. 

Statistical analysis of the prophetic employment 
of 10M] to denote repentance shows it is rendered 
into Greek by pLeTavoew seven times. 


Three 
times it is rendered by 1a Uw , and twice by 
peTApLerouan It is rendered nce each by 


Tapaxadéw » avatavw, avinpe, and 


ere ew - 
The same kind of study of 2)W reveals that in 


the data examined it is rendered by émiotpedw 
twenty-five times. Itis rendered by GTootpEe wW 
twenty - one times and once each by ava oTpée Ww; 
a vVaTe pw Ww ,and ow Tw (passive). In each in- 
stance noted it could be correctly translated into 
English by the word “repent”. 

Amos may have been convinced that the nation 
could not avoid God’s punishment, but he was ac- 


quainted with the language and concept of repentance. 


He nowhere issues the invitation to return by em- 
ploying the technical language of repentance, but he 
admonishes his hearers to do certain things which 
may be regarded as identical in meaning with re- 
pentance. 

In striking manner Hosea issued a touching ap- 
peal for return to Yahweh. He had no doubt that if 
his people sincerely turned again to their God Yah- 
weh would respond. 

The validity of the view that the name of Isaiah’s 


first son is a prediction involving his hopes for re- 
pentance gains support from a convergence of evi- 
dence found in other parts of his writings. There is 
no indication that Isaiah ever gave up hope that a 
remnant would respond and return to Yahweh. 

Jeremiah’s employment of 2)W with the mean- 
ing of repent is not vague; he means by it ethical 
return to Yahweh. Jeremiah finds the locus of sin’s 
origin in the human heart. The implication is that 
repentance is not merely man’s act or God’s; it in- 
volves both human and divine action. 

Ezekiel sees each man as a moral individual with 
freedom to repent and live. To his call to the indi- 
vidual is attached the promise that whoever repents 
Shall live. Ezekiel emphatically declares Yahweh 
will give his people a new heart. 

It is seen that the conditions for repentance are the 
knowledge of Yahweh that chooses him in faith, the 
humility of mind and spirit that moves toward him, 
and the trustful willingness to believe that he will 
respond in forgiveness. 

Although the idea of repentance is presented no- 
where as a systematic doctrine, the evidence con- 
verges to show that, with the deepening of the under- 
standing of the nature of sin, there was corresponding 
deepening of the understanding of the conditions of 
repentance on the part of the prophets. 

The return to which the prophets summoned their 
hearers presupposes as its issue the pardon of sin on 
Yahweh’s part, to the end that the relationship between 
himself and his people might be restored. 

The confusion regarding the prophets’ attitude 
toward the possibility of repentance results from the 
apparent combination of absoluteness and contingency 
involved in the connection of what seem to be cate- 
gorical threats with conditional promises. The pos- 
sibility for resolving this paradoxical element is to 
assume that the contradiction is apparent rather than 
real, and that actually the predictions of doom were 
conditional. 
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THE TAXATION OF INVESTMENT COMPANIES 
IN THE UNITED STATES 


(Publication No. 4372) 


Richard Ferdinand Erickson, Ph.D. 
Indiana University, 1952 


Since 1936 those investment companies which 
have been able to meet the requirements of Supple- 
ment Q of the Internal Revenue Code have been re- 
lieved of the federal corporation income tax. The > 
rationale of this favorable treatment has been that 
such investment companies are merely “conduits” 
which make it possible for the small scale investor 
to obtain investment diversification and portfolio 
management at reasonable cost. 

Despite the 1951 amendment to Supplement Q, the 
investment-diversification and income-distribution 
requirements still tend to exclude so-called “non- 
diversified” investment companies. There persists 
in large measure, therefore, a policy conflict between 
the Supplement and section 12 (e) of the Investment 
Company Act of 1940 (which provides for the organi- 
zation of intermediate investment companies whose 
investment policy is to supply venture capital), be- 
cause venture-investment companies tend to have 
nondiversified portfolios and need to accumulate cap- 
ital reserves. 

This dissertation appraises the validity and suf- 
ficiency of the equity arguments upon which rests the 
special case which has been made for the integration 
of the federal corporate and personal income taxes 
of regulated investment companies and their share 
holders. Where relief from generally applicable 
taxes involves subvention, it should always be 
grounded in defensible public policy and should pro- 
duce desirable economic effects. The question is 
whether the current and prospective venture capital 
needs of the economy are, and will be, adequately 
supplied by investment companies which are the 
present beneficiaries of Supplement Q. 

In order to provide a background against which 
the tax exemption of investment companies may be 
evaluated in general terms, the economic utility of 
investment companies is assessed (1) from the stand- 
point of the investor, and (2) from the standpoint of 
society as a whole. The conclusions reached are 
that: (1) although the performance of investment 
companies has been disappointing from both stand- 
points, they are socially desirable institutions which 
are capable of making major contributions to eco- 
nomic progress; (2) investment companies constitute 
the most promising institutions that have thus far 
evolved to meet the financial problems of risky en- 
terprise, but the full potentialities of investment 
companies in this regard have yet to be realized; 


and (3) tax adjustments should be made with a view to 
encouraging investment companies to supply venture 
and resuscitory enterprise capital. 

Modifications of the present provisions of Supple- 
ment Q are proposed in the light of the foregoing 
conclusions. It is suggested that investment com- 
panies be divided for tax purposes according to 
whether their investment policies are mainly ori- 
ented toward the purchase of seasoned, high-grade, 
marketable corporate securities (“traditional- 
policy” companies) or mainly toward the supplying 
of risk capital (“venture-investment” companies). 
The former would not be given as preferential tax 
treatment as would the latter. 

The “conduit theory” rationalization of the inte- 
gration of the personal and corporate federal income 
tax is accepted fully for venture-investment com- 
panies and their shareholders; it is accepted with 
reservations in the case of traditional-policy com- 
panies and their shareholders. Integration is re- 
jected for that portion of the earnings of traditional- 
policy investment companies which exceeds a three 
percent return on (aggregate) investment. Full inte- 
gration is recommended in the case of venture-in- 
vestment companies, in addition to which they would 
be permitted the net operating loss deduction and the 
ability to accumulate tax-free reserves in limited 
amounts. Finally, in order to stimulate the forma- 
tion of venture-investment companies, it is proposed 
that their shareholders be allowed a three percent 
“venture-investment” credit against personal federal 
income tax liability in the year in which investment 
in them is made. 
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SECURITIES PRICE SUPPORT, 
INTEREST RATES AND PRICE INFLATION 


(Publication No. 4333) 


James Hellie, Ph.D. 
University of Minnesota, 1952 


This thesis relates the story of the official peg- 
ging of prices on government securities and the arti- 
ficial maintenance of low interest rates, during World 
War II and for several years beyond. A critical at- 
titude is taken toward this policy, on the basis that it 
contributed to price inflation, by tying the hands of 
the central banking authorities with respect to per- 
forming their normally accepted function of excer- 
cising some control over the volume of money. 

The Treasury desired low interest rates, to hold 
down the carrying charge on the public debt, and 
stable prices on the marketable portion to insure 
confidence in the credit of the government and full 
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subscription to future issues. Therefore, through 
the machinery of the Federal Reserve, a program of 
fixed prices on federal obligations was instituted, in 
such a manner as to perpetuate a rigid schedule of 
rates on instruments of various maturities. The 
pattern adopted was one which had its origin in a 
prewar, depression economy -— rates rising as ma- 
turities lengthened, extremely low at the “short” end. 

It is contended that this pattern, natural under the 
economic conditions in which it arose, was not logi- 
cal under opposite conditions. The attempt tofreeze 
such a schedule was beset with great difficulties, 
since the guarantee of prices removed the element 
of uncertainty and thus destroyed the distinctions 
normally operating to cause rate differentials on the 
basis of maturity date. This had the effect of throw- 
ing most of the short-term securities onto the re- 
serve banks, adding to commercial bank reserves. 

Price-supported securities could be disposed of 
at the option of holders, without penalty beyond sac- 
rifice of the low earnings which could be realized by 
holding them. To commercial banks they became 
identical to the possession of excess reserves — in 
fact better, as interest could be earned on them. Had 
interest rates been permitted to rise, market prices 
on existing securities would fall, and they could be 
employed to build up reserves only at a loss in cap- 
ital values. 

By thus encouraging monetizing of the public debt, 
the Federal Reserve relinquished its traditional 
powers over the volume of credit. Discount rate and 
reserve requirements became practically impotent, 
in view of the amount of government securities inthe 
hands of the banks; open-market operations became 
unmanageable when the commitment had been made 
to buy at fixed prices. 

Proponents of monetary “ease” recognized all 
this, but held that war financing was paramount and 
that ordinarily accepted monetary practices must be 
held in abeyance. Specific arguments in that direc- 
tion are examined, and the conclusion reached that 
while they have a degree of validity, they are prob- 
ably overdrawn. Also, even if it be conceded that the 
program may have been justified during the war, the 
question is raised if more flexibility should not have 
been inaugurated sooner after the war, when an in- 
flationary trend was obvious. 

Fear of a postwar depression seems to explain, 
in part at least, the philosophy of cheap money as a 
permanent good, and the reluctance to risk applying 
the brakes against inflation lest it provoke deflation. 

The problem is analyzed formally through the 
mechanism of the Equation of Exchange. Under the 
“right” conditions, an increase in the volume of 
money will raise the price level; and a fall in ve- 
locity should not have been anticipated, nor a rapid 
increase in output when resources were practically 
fully employed. The role of the interest rate in pro- 
moting monetary expansion comes in by increasing 
the supply of funds in the manner described. 
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THE IMPACT OF WORLD WAR II ON THE 
SOUTHEASTERN ECONOMY, WITH SPECIAL 
REFERENCE TO SELECTED LOCAL AREAS 


(Publication No. 4400) 


Thomas Alexander Kelly, Ph.D. 
Vanderbilt University, 1950 


The purpose of this study was to measure the ma- 
jor economic changes that occurred in the south- 
eastern region of the United States during the second 
World War and the immediate post-war period. It 
consisted of a description of the changes that oc- 
curred in the region as a whole and of analyses of 
nine local labor market areas within the region. 

The most detailed information for the region was 
transcribed from unpublished reports of monthly 
employment in establishments covered by unemploy- 
ment compensation. These showed that employment 
increased during the war at a more rapid rate in the 
Southeast than in the remainder of the United States 
in the industry divisions: construction, finance, 
mining, service, wholesale and retail trade, and 
transportation and communication; and in the manu- 
facturing industry groups; apparel, food products, 
furniture and other finished lumber products, leather 
and leather products, lumber and timber basic prod- 
ucts, and textile manufacturing. They also showed 
that employment increased less rapidly in the South- 
east than in the remainder of the nation in the manu- 
facturing industry division and in the manufacturing 
industry groups: chemicals, iron and steel and their 
products, ordnance, stone clay and glass products, 
transportation equipment, and miscellaneous manu- 
facturing. They showed further that the amplitude 
of the seasonal variation in employment in the South- 
east declined during the war in all of the industry 
divisions except construction and mining and in all 
of the manufacturing, and that the seasonal peaks in 
employment in the Southeast were shifted in the 
transportation and communication industry division 
and in the manufacturing industry groups, furniture 
and lumber and timber basic products. 

Much of the data showing the extent of population 
and employment changes and their impact on com- 
munity facilities were transcribed from unpublished 
reports in the files of the United States Employment 
Service. These were special labor market area re- 
ports, which were developed hurriedly in the early 
part of the war to assist in planning for essential 
community facilities in war production centers with 
rapidly growing populations. After the war, they 
were slightly revised in content and made available 
to the public and came into general use as sources 
of information on local labor conditions, but reports 
covering the war period were not released because 
they contained restricted military information and, 
after they were declassified, were found to contain 
information about individual business firms, which 
is not published as a matter of government policy. 

These reports provided much detailed information 
on the well-nigh insoluble problems engendered in 
communities faced with population increases of one 
hundred to two hundred per cent in a period of two or 
three years. 
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On the whole, the data indicated that the second 
World War provided a smaller impetus to the growth 
of employment in manufacturing industries in the 
Southeast than in the remainder of the nation but __ 
value added by manufacturing and the number of in- 
dividual business firms increased at a more rapid 
rate in the Southeast. These changes, together with 
the greater relative decline in agricultural employ- 
ment, resulted in a better balanced economy in the 
Southeast than before the war. Finally, the in- 
creased supply of purchasing power, liquid capital, 
and industrial experience provided the base for a 
rapid development of peacetime industry. 
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A COMPARISON OF THE ECONOMIC ROLES 
OF MULTIPLE OUTLET BANKING AND 
UNIT BANKING IN CALIFORNIA, 1920-1950 


(Publication No. 4378) 


George Preston Martin, Ph.D. 
Indiana University, 1952 


The purposes of this study are first to compare 
multiple outlet banking in California with unit bank- 
ing as to the capital funds protection afforded de- 
positors, the preference for loans, and output of 
services, and second to determine the degree of 
monopoly or monopolistic competition in the Cali- 
fornia market for bank services. The study first 
recognizes the environmental and legal factors that 
have affected the development of unit and multiple 
outlet banking in California, and then proceeds to 


the comparison of the two types of bank organization. 


Environmental developments have favored mul- 
tiple outlet banking as against unit banking. A typi- 
cal multiple outlet bank has its head office in Los 
Angeles or San Francisco and has offices scattered 
in the surrounding area roughly in the same pattern 
as the dispersion of population. It can change the 
location of its offices with ease, and can likewise 
easily shift funds from one office to another. These 
characteristics have made the multiple outlet form 
of organization particularly adaptable to the changes 
needed in banking service because of the large 
growth in the population of California, the urban lo- 
cation of new population and industry, and the fact 
of agricultural diversification. 

California legal and administrative regulations 
favored the development of multiple outlet banking, 
while federal regulation tended to be restrictive in 
effect. The growth of multiple outlet banking, how- 
ever, has been affected more by economic factors 
than by legal regulations. 

The preference for loans of a commercial bank 
is reflected by the bank’s policy of making funds 
available for the use of consumers and businessmen 
as opposed to the purchase of securities. Examina- 
tion of the balance sheets of all of the banks in Cali- 
fornia shows that the preference for loans is a 


quality of bank management not significantly related 
to the number of bank outlets, the age of the bank, 
the character of the community in which it operates, 
or to the size of the bank. Multiple outlet banks are 
to be found at both extremes in the range of prefer- 
ence for loans over investments. 

Capital funds protection for the depositors of a 
bank is the greater ratio of capital accounts to total 
assets, given substantially equivalent asset quality. 
Examination of the balance sheets of all California 
banks shows that while there are great individual 
differences among the multiple outlet banks, the 
median ratio of capital accounts to total assets for 
multiple outlet banks is lower than that for unit 
banks. 

The service output of multiple outlet banks is 
compared with that of unit banks with regard to the 
number of individual services offered, and the popu- 
lation of the towns served. Data on the number of 
individual services offered are not complete enough 
to make valid generalizations, but the record of the 
Bank of America, the largest multiple outlet bank, 
indicates that because of large size and potential 
division of labor a greater variety of services is 
likely to be offered by the multiple outlet bank. The 
record also indicates that the Bank of America has 
been one of the leading innovators in offering new 
types of banking services. 

Examination of the data for the type of banking 
office in towns of less than 10,000 population in Cal- 
ifornia shows that more banking offices are provided 
in these smaller towns by multiple outlet banks than 
by unit banks. On the other hand, a higher propor- 
tion of total unit banks is found in the small com- 
munities than is true of the multiple outiet banks. 
The conclusion is that multiple outlet banking may 
be expected to provide service to small communities 
on a scale at least equal to that provided by unit 


banks. 
Finally, the character of the market for bank 


services in California is analyzed in order to dis- 
cover the extent of monopoly or monopolistic com- 
petition. The conclusion is that the market is char- 
acterized by monopolistic competition in a differ- 
entiated product, but that the market is stable in the 
sense that there is only a very small probability 
that a single seller will become dominant. The total 
demand for financial services is highly expansible 
in response to promotional activities of the banks; 
consequently monopolistic competition is likely to 
lead to expanded levels of output of bank services. 
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EDUCATION 


THE SOCIO-ECONOMIC STATUS OF THE 
CLASSROOM TEACHER IN METROPOLITAN 


DETROIT WITH ESPECIAL EMPHASIS ON EXTRA- 
CONTRACTUAL INCOME AND ITS IMPLICATIONS 


(Publication No. 4297) 


James David Berry, Ed.D. 
Wayne University, 1952 


Problem 

The author had an interest in the field of teacher 
socio-economic status, as a result of a preliminary 
study he made (Master’s essay, 1947) in that area. 
Exploration of the literature revealed that relatively 
few studies had been written on the aspect of status 
related to extra-contractual income. Only two stud- 
ies, one by the writer, were closely enough related 
for consistent comparison. Thus it was decided to 
explore the four areas of the teacher’s total family 
unit income: (1) contractual salary, (2) spouse in- 
come, (3) income from extra-contractual services 
rendered, and (4) personal income, other than that 
heretofore mentioned. Teachers were analyzed in 
terms of vital and professional statistics, causes for 
and effects of part-time employment, and compari- 
son of the data between teachers with and without 
extra-contractual income. The scope of the survey 
was the Metropolitan Detroit Area, including thirty 
one school systems, and an area three times the 
size of the City of Detroit. 


Methodology 

To gather data, the anonymous questionnaire form 
was selected. A sample of 5 per cent of all teachers 
in the Metropolitan Detroit Area was determined as 
statistically adequate, although a final usable sample 
of 8.25 per cent (1,027 teachers) was attained. A 
McBee Keysort system of tabulation was employed, 
with all data carefully edited for possible human 
error. 


Results 

Teachers were employed at higher contractual 
salaries in 1951 than ever before, but many still 
found this income alone insufficient to meet their 
needs. Ninety-four per cent of the men teachers, 
and 72 per cent of the women, were found to have 
had some form of extra-contractual income within 
the past year. Seventy-six per cent of the men 
and 21 per cent of the women held extra-contrac- 
tual jobs. Teachers listed “economic necessity” 
as their prime reason for taking on part-time 
employment. 

Thirty-one percent of the men and 39 per cent 
of the women teachers, reported spouse income. 
The married woman was in a Utopian financial sta- 
tus, because of two wage earners within the same 
family unit. Single women and men teachers were in 
the next best financial condition. Married men had 
the most inferior financial status, as they usually had 
higher dependency loads. The data showed that the 


real financial burden (men or women) was upon 
the teacher with dependents. 
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REORGANIZATION OF SCHOOL DISTRICTS 
IN WAYNE COUNTY, MICHIGAN 


(Publication No. 4298) 


Charles E. Brake, Ed.D. 
Wayne University, 1952 


Purpose of Study 

The author has purposed in this study to do the 
following things: 

1. To present factual evidence to demonstrate the 
necessity for a thorough study of the educational con- 
ditions in the school districts of Wayne County. 

2. To provide orientation and background ma- 
terial for those who will make the study. 

3. To study the processes by which district re- 
organization has come about in Wayne County. 

4. To indicate the role of the Wayne County Board 
of Education in making the survey. 

0. To suggest certain characteristics of effective 
school district organization. 

6. To present advantages and disadvantages of 
some types of district organization. 


Procedure 

In order to understand present conditions with re- 
gard to school district boundaries in Wayne County, 

a survey of changes in the past fifty years seemed 
necessary. The complete tabulation of all school 
district annexations and detachments in Wayne County 
during the period from 1900 to 1951 appears in Table 
VIII, pp. 163-192. The net result of changes in dis- 
trict boundaries in the first half of the century was a 
reduction from 156 to 60 districts. It was not until 
the 1920-21 school year that a consolidation of dis- 
tricts was effected. 

Along with the treatment of the,“what” of reor- 
ganization of districts experienced during the first 
half of the century, the author has been concerned 
with the “how.” One of the matters which necessarily 
concerns an area study committee is the survey of 
educational opportunities and facilities in the various 
school districts of Wayne County with a determination 
of reasons for disparities. 

With reference to public education, it seemed sig- 
nificant to study changes wrought by the migration 
from Detroit and other areas to outer Wayne County 
under three classifications: 

1. The changing nature of the population 

2. The changing nature of school support 

3. The changing nature of education 
The leadership in initiating and carrying forward an 
area study, it would seem, could logically be expected 
to come from the Wayne County Board of Education. 
To guide the persons to be engaged in making the 
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a 


area survey, a study of standards, or character- 
istics of effective school districts, in Wayne 
County was made. 

When reorganization of school districts is to be 
effected in Wayne County, the type or pattern to be 
followed is of significance. Since reorganization 
under the township district plan is no longer possi- 
ble because the legislature has seen fit to rescind 
the enabling legislation, attention is given to two 
other patterns, the county school district and the 
community school district. Since there are no stat- 
utory provisions for the organization of a community 
school district except the rural agricultural school 
district act which is entirely inadequate and unsat- 
isfactory for that purpose, the author has prepared 
and presented such a bill in his thesis. 


Conclusions 

1. A major problem facing the school districts 
of Wayne County is the unplanned nature of their 
present boundaries. 

2. Great disparities exist among districts. 

3. Equalization of educational opportunities in 
Wayne County is utterly impossible of approximation 
until districts have been reorganized. 

4. Up to the present little planning for reorgani- 
zation has taken place. 

0. The enabling legislation has been provided 
for such planning. 

6. The Wayne County Board of Education is the 
logical body to assume leadership in promoting an 
area survey. 

7. The survey group should come from the 
“crass roots.” 
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A STUDY OF THE RELATIONSHIP BETWEEN 
READERS’ ATTITUDES AND THEIR 
SELECTION OF NEWSPAPER EDITORIALS 


(Publication No. 4267) 


Gleamon M. Cansler, Ed.D. 
University of Missouri, 1952 


Purpose 

It was the purpose of this study to determine 
whether readers’ attitudes influence their selection 
of newspaper editorials. 


Method of Research 

An Attitude Survey was developed to determine 
the attitudes of students toward universal military 
training. A reading test was devised so that students’ 
attitudes would have an opportunity to function ina 
reading situation. This test was composed of six 
newspaper editorials, three “slanted” favorably and 
three “slanted” unfavorably toward universal mili- 
tary training. The Attitude Survey and the Editorial 
Reading Test were administered to 315 freshmen 
and sophomore students enrolled in the University of 


Missouri. Responses to the Attitude Survey were 
processed according to Guttman’s Scale Analysis 
Method by means of Internation Business Machines 
Equipment. Editorial selections were tabulated on 
IBM equipment. 


Summary 

1. Of the group with strongly favorable attitudes 
toward universal military training, 61 per cent se- 
lected, as their first choice, editorials which were 
in agreement with their attitudes; 39 per cent se- 
lected editorials which were not in agreement with 
their attitudes. No such tendency was noted when 
the students were permitted a second choice selec- 
tion of editorial to read. 

2. Of the group with strongly unfavorable atti- 
tudes toward universal military training, 81 per cent 
selected editorials which were in agreement with 
their attitudes; 19 per cent selected editorials which 
were not in agreement with their attitudes. The dif- 
ference between these two selections was significant 
at the 1 per cent level. No such tendency was noted 
when the students were permitted a second choice 
selection of editorial to read. 

3. Of the group with strongly favorable attitudes 
toward universal military training, 39 per cent se- 
lected editorials opposed to their attitudes, while 
only 19 per cent of the strongly unfavorable group 
selected editorials opposed to their attitudes. The 
same tendency was noted when the students were 
permitted a second choice selection of editorial to 
read. 

4. -Students of both the strongly favorable group 
and the strongly unfavorable group tended to dis- 
agree with the content of editorials which were op- 
posed to their existing attitudes. This tendency was 
greater for second choice selections of editorials. 


Conclusions 

1. Students with strongly favorable attitudes to- 
ward a topic tend to be less influenced by their at- 
titudes in the selection of newspaper editorials than 
students with strongly unfavorable attitudes. 

2. Students with strongly unfavorable attitudes 
toward a topic are definitely influenced by their at- 
titudes to select newspaper editorials that coincide 
with their attitudes. 

3. Students with strongly favorable attitudes to- 
ward a topic tend to select newspaper editorials 
which are opposed to their existing attitudes more 
often than do the students with strongly unfavorable 
attitudes. 

4. Students with strongly favorable attitudes and 
students with strongly unfavorable attitudes toward 
a topic tend to disagree with the content of newspaper 
editorials which are opposed to their existing atti- 
tudes. 

Students with strongly favorable attitudes and 
students with strongly unfavorable attitudes toward 
a topic are influenced little, if any, by their attitudes 
in the selection of newspaper editorials when a 
second choice selection is permitted. 
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Implications 

Though the implications growing out of this study 
specifically apply to procedures and practices used 
in college classrooms, it may be presumed that they 
also apply to elementary schools and high schools 
even though the data of this study do not relate to 
these levels. These implications are as follows: 

1. Teachers should help students to become 
aware of the tricks their attitudes play on them in 
the selection and in the comprehension of reading 
materials. 

2. Teachers should help students to develop the 
ability to read critically. 

3. Teachers should be aware of the various en- 
vironmental pressures brought to bear upon the 
students. 
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SOME ACTIVITIES AND OPINIONS OF 
MISSOURI BOARDS OF EDUCATION 


(Publication No. 4270) 


Harold Lloyd Condit, Ed.D. 
University of Missouri, 1952 


Purpose 

To compare some of the practices of Missouri 
boards of education with opinions of board presidents 
concerning those practices. These practices and 
opinions as reported by board presidents were com- 
pared with the opinions of certain specialists in ed- 
ucational administration. 


Method of Research 

An information blank was submitted to board 
presidents. The items were documented in terms of 
written opinions of certain educational specialists. 


Summary 

It is not assumed that the findings reported were 
characteristics of all Missouri boards; but rather, 
this is a presentation of practices and opinions as 
reported by certain board presidents. . 

1. In each area of relationships considered, the 
opinions of board presidents were in nearer accord 
with opinions of educational specialists cited than 
board practices were reported to be. 

2. In selection of the superintendent, only 26 per 
cent of the boards paid the expenses of candidates 
invited for interviews, while 61 per cent of the re- 
spondents favored such payments. Promoting other 
employees to the superintendency was most common 
among and most favored by the presidents of boards 
of smaller schools. With exceptions noted above, 
these board practices were generally acceptable to 
board presidents and educational specialists. 

3. In relations with the superintendents, approx- 
imately one-third of the boards, as reported, ex- 
pected written reports from the superintendents, 
and less than one-half employed them on longer than 


one year contracts following a probationary period. 
With the exception of the items just mentioned, the 
opinions of the respondents and the educational spe- 
cialists were generally agreeable to the board prac- 
tices reported. 

4. The relations of boards with the professional 
staff members were very good according to the 
written opinions of the educational specialists, but 
relations with nonprofessional members needed im- 
provement. : 

5. There was a high percentage of cooperation 
between boards and other community agencies. 

6. In relations between boards and agencies be- 
yond the community, board presidents favored 
greater contacts and cooperation, but indicated that 
relatively little had been done. This was particu- 
larly true with regard to the Missouri Association 
of School Boards, for approximately only one-fourth 
of the boards were members, but 85 per cent of the 
respondents favored membership. Although the 
educational specialists favored federal support for 
schools, approximately only three-fourths of the 
schools reportedly received such assistance and a 
similar proportion of board presidents favored such 
support. 


Recommendations 

As the returns were well distributed, both geo- 
graphically and among schools of different sizes it 
is probable that they were fairly representative of 
conditions that did pertain. However, since there 
was nothing in the responses to verify nor to deny 
the representativeness of these findings, the follow- 
ing recommendations are made only in terms of the 
findings presented. 

1. That the State Department of Education give 
every board member a guide book explaining the 
powers and responsibilities of the board. 

2. That the Missouri Association of School 
Boards enlist the aid of the Missouri Association 
of School Administrators in bringing boards in af- 
filiation with their own state association. 

3. That the Missouri Association of School 
Boards conduct regional workshops for study of the 
better practices which boards might use in dis- 
charging their responsibilities. 

4. That the Missouri Association of School 
Boards propose that the superintendents include 
subscriptions to educational periodicals for board 
members in the proposed budget. 

9. That school boards be encouraged by super- 
intendents to assume leadership in bringing about 
cooperation between the boards and other community 
agencies. 

6. That the State Department of Education join 
with local boards of education, educational associa- 
tions, educational institutions and other groups in 
planning surveys to determine future needs of the 
school and community. 
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THE STATUS OF BUSINESS EDUCATION IN THE 
PUBLIC SECONDARY SCHOOLS OF MINNESOTA 


(Publication No. 4332) 


Ramon Paul Heimerl, Ph.D. 
University of Minnesota, 1952 


Purpose 

The purpose of this study was to determine the 
status of business education in the public secondary 
schools in Minnesota. Specifically, the study pre- 
sents some evidence relative to: the primary func- 
tion of business education, objectives of vocational 
business education, aims of business for personal 
use and economic citizenship, practices in curric- 
ulum planning, subject offerings and enrollments, 
length of business courses, provision for work ex- 
perience and adult education, methods of instruction, 
use of audio-visual materials, guidance in business 
education, placement and follow-up procedures, 
classroom facilities, instructional equipment avail- 
able, budget allowed, supervisory procedures, ad- 
ministrative practices, training and experience of 
business teachers, business experience of teachers, 
adequacy of teacher education, and specific sugges- 


tions for improvement of business teacher education. 


Procedure 

The chief method used was the normative sur- 
vey, employing three check lists as the instruments 
to collect data and opinions from principals, busi- 
ness teachers, and department heads in the 452 


secondary schools of Minnesota offering business 
courses. Eighty-two per cent of the teachers re- 
turned check lists. Responses were received from 
66 per cent of the principals and 67 per cent of the 
department heads. Some information presented in 
this study was obtained from the business education 
reports filled out by every school in Minnesota and 
returned to the State Department of Education. 


Conclusions 

From the varied evidence gathered in this study, 
the following conclusions might be drawn: 

Educators concerned agree rather closely in 
regard to their philosophies of business education. 
Principals and teachers consider vocational and 
non-vocational functions of business education of 
equal importance. Principals and teachers believe 
that vocational business education should provide 
background in preparation, not for a specific job, 
but for any one of a variety of jobs in the same oc- 
cupational field. Both groups regard the provision 
of vocational training for the kinds of business oc- 
cupations most representative of the employment 
community available to graduates as a definite re- 
sponsibility. Typewriting and bookkeeping can be 
justified for their personal-use values; shorthand 
cannot be justified for non-vocational use. There is 
need for a business course for all secondary pupils 
dealing with those common business essentials 
which may be considered as constituting economic 
literacy. 

There is serious need for schools to consider 


their curricula in relation to the needs of the com- 
munity. Few schools make use of committees com- 
posed of teachers, administrators, business men, and 
pupils in revising the business curriculum. Not much 
use is made of the community survey of occupations 
in planning the curriculum. Typewriting, bookkeep- 
ing, and shorthand are most generally offered without 
regard to the pupils served by the schools. Few 
schools arrange to include work experience in the 
business education program, although both principals 
and teachers agree that this should be the policy. 
Schools do not offer sufficient adult business educa- 
tion classes to take care of the responsibility toward 
the in-service education of graduates and the adult 
population of the community. Few schools make ad- 
equate use of the resources of their communities. 
With the exception of the typewriter, schools do not 
provide sufficient competence in the operation of the 
business machines used most commonly in offices 
and stores today. 

Principals and business teachers think that busi- 
ness courses are just as appropriate for pupils of 
high ability as for other pupils. Both groups are in 
favor of a strong guidance program for business ed- 
ucation, but more needs to be done concerning the 
help which can be given business pupils. 

The principals generally are given the responsi- 
bility of the supervision of business education; how- 
ever, most principals have not had preparation in 
business education. Few schools designate a teacher 
as head of the business department, and in most in- 
stances give this person very little responsibility in 
the administration and supervision of the department. 
Priicipals frequently assign non-business teachers 
to general business, economic geography, business 
law, and consumer business classes. The mean size 
of various business classes in the state seems to be 
fairly reasonable in most schools. Few principals 
use business education periodicals or books for help 
in solving problems concerning the administration of 
this part of the school’s program. 

Classrooms for business education classes are 
fairly well provided for in regard to lighting, venti- 
lation, blackboards, and bulletin boards. Business 
teachers’ offices and rooms specifically equipped 
with display cases and counters for teaching retail 
sales are found in very few schools. Typewriters 
for class instruction are provided in sufficient quan- 
tity and in general are kept up to date. Adequate 
office machines (other than typewriters) are not 
available for instructional purposes in most schools, 
and are not representative of those used in the busi- 
nesses of the employment community. However, 
many schools do provide mimeographs and ditto du- 
plicators. Library facilities for business education 
are not as adequate as for other departments in 
many schools. Budgets for business equipment and 
activities are insufficient in many schools. 

The data in this study would seem to indicate that 
the typical business teacher in Minnesota: has been 
graduated from a Minnesota College with a bachelor’s 
degree and has taken some graduate work; has taught 
approximately 9 years with about 7 of these in busi- 
ness education; is probably teaching typewriting, 
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bookkeeping, and shorthand; has had some business 
experience; shows relatively little professional 
spirit and is probably not affiliated with professional 
business teacher associations; and intends to re- 
main in the teaching profession. 

Principals advocate that business teachers pe- 
riodically attend summer school and acquire busi- 
ness experience to keep abreast with modern meth- 
ods of both business and education. The offerings of 
the business teacher education institutions are prob- 
ably inadequate to meet the needs of the public sec- 
ondary schools. 

Apparently principals think that the strong points 
of business education (not already mentioned in the 
conclusions above) are: the excellence of the 
teachers, typewriting being available to all pupils, 
and graduates succeeding on the job. Weaknesses 
suggested by principals include: offerings are too 
limited, teachers lack preparation in general busi- 
ness, program does not fit the needs of the com- 
munity, and teachers lack adequate training on ma- 
chines other than typewriters. 
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THE EPISTEMOLOGICAL PROBLEM IN THE 
HISTORY OF EDUCATION 


(Publication No. 4304) 


Henry Herrmann, Ed.D. 
Wayne University, 1952 


The historian is inevitably concerned with the 
problem of knowledge. Traditional philosophy has 
generally accepted the function of knowledge as one 
of disclosure whether of ultimate fact or of ultimate 
value. Either closed facts are antecedently given 
or inevitable goals are antecedently given providing 
the same kind of cloture. This study, which takes 
the position of constructive relativism, rejects the 
function of knowledge as disclosure of the ultimately 
real. It turns to a historic process in which there 
is something for man to do besides pointing to what 
has been or what must be. History refutes the di- 
chotomy of fact and value. The judgments of the 
historian are cognitive and valuational. The sepa- 
ration of the two is factitious but functional - an 
important division of labor. It is the major task of 
the historian to restore the basic relation of fact 
and value. Their completion, always subject to new 
inquiry, can be found only in the problematic situa- 
tions of human history which they help to resolve. 

Education must be related to the needs and pur- 
poses of its present cultural setting. The signifi- 
cance of the data of the past lies not in what they 
tell us but in where they lead us. Relativism af- 
firms that out of the relations that exist there are 
still meanings to be discovered. It demands that 
the “facts” of educational history have relevance 
and significance. These relations and meanings are 
embedded in our culture. The schools are related 


to every social institution, every moral conviction 
that prevails. 

Culture is a changing process. The principle 
that cultures are not translatable and that every cul- 
ture is an “equally valid and co-existing” system is 
only an immature and naive version of the dynamic 
constructive relativism set forth in this study. When 
a pattern of behavior is called into question, cultural 
relativism takes on its constructive force, for no 
moral problem arises until a pattern of behavior is 
called into doubt. Right and wrong take on meaning 
in the resolution of problematic situations when rel- 
evant data are brought to bear on a previously ac- 
ceptable cultural trait that has been called into ques- 
tion. 

Man is one but cultures are many. The multiplic- 
ity of cultures and the historic continuum of our own 
culture furnish the existential matrix for a dynamic 
approach to cultural relativism. Man’s emerging 
awareness of the common unity of mankind stands 
out as the most potent scientific truth of our time - 
possibly of all time. This postulate of the emergent 
human personality enlivened by the constructive rel- 
ativism here affirmed shall be the unifying thread 
which will tie together the course in the study of the 
history of education. 
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JEWISH EDUCATION: A PERSPECTIVE 
FOR MODERN TIMES 
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This study focuses on the tendency of Jewish ed- 
ucators to treat their problems of teaching, curric- 
ulum, and administration in rather traditional style, 
although new learnings in educational science should 
have disposed them to shift their thought in regard 
to ends and means. 

Jewish education, conceived as a cultural sup- 
plement to public education, is an intrinsic part of 
American culture. It is also a positive object lesson 
in the teaching of values, which are as much a part 
of the American dream as of the historical Jewish 
way of life. 

At this point in history, cultural dissolution 
threatens American Jewry. Jewish education has the 
task of preventing such disintegration and of assuring 
Jewish social and cultural survival. It can either 
continue along traditional lines or proceed experi- 
mentally. 

Improvements have been made in classroom 
methods, instructional materials, personnel, and 
facilities. No change has been effected in basic 
method of building the curriculum about the child’s 
needs and his family’s readiness to meet them. 

Though leaders have urged change and reorgan- 
ization in school programs, education has not 
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responded. The community grows more indifferent 
and standards steadily drop. Child attendance suf- 
fers and parental concern increases. 

Fundamental changes urged by some critics 
range from a “common American Jewish school” to 
a “school-ceater.” Stress is usually placed upon 
the central role of America in Jewish curricula, the 
child’s positive Jewish feelings, the direction given 
to curriculum by purposive activity, the weaving of 
cultural materials out of past and present, the in- 
volving of parents, the utilization of Jewish Com- 
munity Centers to the fullest degree possible, the 
selection of teachers who can integrate national and 
ethnic values, and the development of educational 
and group work methods. 

Joint committees of center workers and educa- 
tors, augmented by lay leaders in both fields, have 
Stimulated agencies and communities to acknowledge 
common objectives. Surveying areas of agreement, 
centers and educational agencies cooperate in proj- 
ects and integrate certain phases of their overlap- 
ping services. But most of this has occurred within 
the framework of conventional education. 

To observe deeper change in structure and con- 
tent, two experimental programs were reviewed. 
The first sought to effect a complete integration of 
the Jewish weekday school and the group work pro- 
gram of the Seth Boyden Jewish Community Center 
in Newark, New Jersey. An activity program ina 
permissive play atmosphere replaced traditional 
and authoritarian procedures. Principles of the 
program were analyzed and the experience ap- 
praised. | 

The other project, the Jewish Parents Institute of 
Detroit, is the only Jewish educational program in 
the country to operate at the level of both children 
and parents. The range of parent participation, and 
of adult education activities, is described. Ques- 
tions considered in the study include: structure and 
program of the children’s groups, parents’ interest 
in program evaluation, role of the project in the 
community, and relations to the sponsoring agency, 
the Jewish Community Center. Description of mi- 
nor experiments helps to round out the picture of a 
dynamic approach to Jewish education. 

Author views of needs of American Jewish edu- 
cation are summarized under headings of cultural 
pluralism, child-orientation, family involvement, 
group work, American-orientation, world-minded- 
ness, communal responsibility, and grounding in 
empirical data. Reference is made to critical need 
for research and evaluation, with sample problems 
in school and Jewish community relations. Evalua- 
tion of comparative costs is recommended, along 
with appraisal of experimental programs from a 
financial, social and psychological viewpoint. 

The study concludes on the note that the mutual- 
ity of American democratic and Jewish cultural 
values can be better served if Jewish educators 
identify with progressive forces in the redirection 
of educational aims and the introduction of funda- 
mental changes in methods. 
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University of Minnesota, 1952 


Plan of Study 

From persistencies in and projection of patterns 
in secondary school curriculum development, as 
evidenced in 762 general, mathematics, English, sci- 
ence and social studies curriculum guides and 
courses of study published up to 1951 by regionally 
representative state and city departments of educa- 
tion, trends in secondary school curriculum concepts 
were noted. Implications of these trends for the 
teacher role and preparation were drawn by the 
anor, 

Criteria for selection of the 15 state and 30 city 
curriculums included in the study were: 1. repre- 
sentation of programs from all geographic areas of 
the United States — Southern, Northwest, North Cen- 
tral, Middle States, New England and California ac- 
crediting regions; 2. availability of published cur- 
riculum materials from the educational department 
for the period 1926-19590. 


Major Conclusions 

A. Trends in Curriculum Concepts: 1. Concepts 
basic to secondary school curriculum development 
are: the curriculum is dynamic because society is 
dynamic; interaction exists between the curriculum 
and society; a democratic educational philosophy 
guides curriculum re-organization and implementa- 
tion; organismic psychology is the generally accepted 
psychological basis of curriculum development; the 
curriculum is defined as experience; experience units 
supersede subject matter units as organizational de- 
vices; the most appropriate methods of instruction 
are the problem and project methods; curriculum 
scope is defined by individual and societal needs; the 
curriculum is broad enough to include activities for- 
merly considered outside of the school program; 
curriculum evaluation must be continuous; curricu- 
lum revision is a continuous process; curriculum 
changes must be introduced gradv ally; curriculum 
reorganization is the joint responsibility of teachers, 
educators, administrators, students and lay persons. 

2. Conditions affecting curriculum development 
are: vertical extension of education; forward looking 
curriculum development is subject to reverses or 
stoppages when catastrophe, such as war, strikes. 

3. The most noteworthy secondary school cur- 
riculum trend is that the more recently developed 
curriculum materials are more consistent with stated 
educational philosophy, psychology and goals than 
were early published materials. 

B. Implications of Trends in Curriculum Con- 
cepts: 1. Tocarry out the role required by these 
trends, the teacher must assume many responsibilities 
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in curriculum development: planning, public rela- 
tions, interpretation of society and the individual, 
research, guidance and leadership of students, co- 
working with students, and record keeping. 

2. Responsibilities of school administration to 
curriculum development include: providing the kind 
of teachers needed to help students achieve the goals 
of secondary education; providing adequate physical 
facilities for teaching; seeing that class sizes are 
kept small enough and that the number of classes is 
such that teachers have the time to do a good job in 
their teaching. 

3. Responsibilities of teacher training institu- 
tions to secondary school curriculum development 
are: provide a broad general educational program 
topped by a functional professional education pro- 
gram; sponsor, participate in, and encourage re- 
search in learning, motivation, evaluation, nature of 
society, counseling, administration and other areas 
of human and social behavior having implications 
for teaching; provide examples of excellent teaching; 
cooperate in selection of master secondary school 
teachers; set up criteria for better selection of 
teachers; provide effective personnel facilities; give 
students an opportunity to practice the democratic 
process; organize the faculty and students demo- 
cratically; provide adequate physical facilities for 
instructing students in teaching. 

4. Joint responsibilities of secondary school 
administration, teacher training institutions and 
public are to enlist the cooperation of the public in 
curriculum planning, in interpretation of educational 
goals, in interpretation of how educational institu- 
tions hope to achieve these goals, interest the pub- 
lic in promoting education and securing financial 
and moral support necessary to assure a good edu- 
cational program, stimulate appreciation of educa- 
tion and the teacher. 
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Within recent years an increasing number of 
articles have appeared in mathematics journals re- 
garding the general objectives of teaching college 
mathematics. Two general objectives emerge: first, 
the acquisition of information and a mastery of cer- 
tain skills, and second, training in precise thinking 
and a grasp of fundamental principles. In addition, 
the general opinion is expressed that there is a 
disproportionate stress placed on the first to the 
neglect of the second. 

It is believed that there exists a conceptual basis 


for any course in college mathematics which empha- 
sizes basic principles and precise thinking or logic. 
This study is restricted to a course in college 
algebra and was conceived with five purposes in mind: 
first, to select and make available to the teacher of 
college algebra a list of concepts, which through the 
experience of the investigator and the literature in 


the field, seem significant for teaching a meaningful 


course; second, to seek appraisal of these concepts 
on the basis of certain criteria by well-known mathe- 
maticians and mathematical educators; third, to 
stimulate thoughtful examination of these concepts to 
the end that assumption and practice in teaching col- 
lege algebra may rest more on choice and less on 
custom and habit; fourth, to appraise certain widely 
adopted textbooks in college algebra to determine the 
degree to which these concepts are emphasized; 
fifth, to present a technique of appraising a text to- 
gether with the evaluation of qualitative data. 

Seventy-three concepts in their delineated form 
(the questionnaire) believed to be basic in presenting 
certain topics in college algebra were submitted to a 
panel of twenty-five to be appraised on the basis of 
certain criteria on a four-point scale: essential, of 
considerable value, of some value, of little or no 
value. After transmuting these judgments into nu- 
merical scores, sixty-one of these concepts were 
considered by the panel as a whole to be of at least 
considerable value. The suggestions and recommen- 
dations given by the panel relative to these concepts 
are recorded. 

In order to determine the degree of emphasis 
given to each of the sets (i.e. 73 and 61) concepts, 
five of the most widely adopted textbooks in college 
algebra were appraised on a three-point scale: con- 
siderable emphasis, some emphasis, little or no 
emphasis. In the five texts, considerable emphasis 
ranged from 49% to 55% and some emphasis ranged 
from 70% to 75% of the seventy-three concepts. In 
these same texts, considerable emphasis ranged 
from 43% to 59% and some emphasis ranged from 
75% to 82% of the sixty-one concepts. 

Of the original set of seventy-three concepts, it 
is indicated by the texts and panel that, (a) 51% of 
them should be emphasized, (b) that 11% of them 
should not be emphasized, and (c) that there is doubt 
or disagreement on 38% of them. 

Have the five purposes with which this study was 
conceived, been achieved? It is believed that the 
first and second purposes, that of selecting, apprais- 
ing, and making available to the teacher of college 
algebra a list of significant concepts have been ac- 
complished. The technique employed is probably 
applicable to any study which involves the analysis 
of judgments. As for the third purpose, that of a 
thoughtful examination of these concepts by teachers 
of college algebra, its accomplishment can be meas- 
ured only by the extent to which this study serves to 
stimulate the teacher to see his work in relation to 
its consequences. The fourth, that of determining a 
degree of emphasis devoted to the concepts in five 
widely adopted texts, has a subjective basis, and 
hence does not warrant definitive or conclusive an- 
swers. The fifth, that of presenting a technique of 
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appraising a text together with its evaluation of 
qualitative data, will be measured in part by the 
number of future studies which consider the less 
easily measurable data. 
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Purpose 

To determine if statistically significant differ- 
ences exist between functional articulatory deviates 
and subjects with normal speech in their initial year 
of achievement in oral and silent reading. 


Method of Research 

Survey-testing and documentary-frequency pro- 
cedures were used in studying a group of 57 func- 
tional articulatory deviates and a matched group of 
07 subjects with normal speech. The oral and si- 
lent reading achievement of each group was studied 
statistically through the calculation of means and 
standard deviations from the raw data of each of 
the tests used. 


Summary of Procedure 

All of the subjects were first grade students in 
the Columbia Public Schools, Columbia, Missouri, 
during the 1950-51 school year. None had instruc- 
tion in reading previous to the 1950-51 school year, 
remedial assistance in reading, speech therapy, or 
a change in classroom situation after the beginning 
of the school year. The functional articulatory de- 
viates were isolated by means of a survey articula- 
tion test, an audiometric test, and a diagnostic 
Speech examination. The Subjects with normal 
speech were isolated by means of a survey articu- 
lation test and a consultation with each subject’s 
teacher concerning his speech performance in the 
classroom situation. The subjects with normal 
Speech were paired with the functional articulatory 
deviates on the basis of intelligence quotients, sex, 
and classroom situation. All of the subjects of both 
groups were administered the Gray Oral Reading 
Paragraphs Test and Form 2, Types 1, 2, and 3 of 
the Gates Primary Reading Tests. These tests 
provided the data concerning the oral and silent 
reading achievement of the two groups. 


Conclusions 

1) There is no statistically significant difference 
in oral reading achievement between functional ar- 
ticulatory deviates and subjects with normal speech 
at the end of their first year of instruction in reading. 


2) There is no statistically significant difference 
in silent reading achievement between functional ar- 
ticulatory deviates and subjects with normal speech 
at the end of their first year of instruction in reading. 

3) The difference between the oral reading 
achievement and the silent reading achievement of 
functional articulatory deviates is consistent with 
that of subjects with normal speech. 


Microfilm copy of complete manuscript of 92 
pages, $1.15, Enlargements 6” x 8”, 10¢ per page. 


SOME POSSIBLE DERIVATIONS FROM 
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The problem of this investigation involves the 
question: What are some derivations from experi- 
mental philosophy for the teaching of natural science 
in a college general education program? In order to 
reach a tentative solution to this problem, the follow- 
ing corollary questions are given specific attention: 
What are some of the existent conditions in the edu- 
cational scene? What is the task of education and the 
function of science in American culture? How reach 
decisions on curriculum and method? What are the 
methods for teaching a natural science course? What 
are the subject matter areas of a natural science 
course? 

Today, mass education no longer follows the 
classical mold of liberal education. Also, whereas 
the church was responsible once for education, the 
state now has taken over direction of educational ac- 
tivities to a large degree. Therefore, in recent dec- 
ades, attempts have been made to change the in- 
herited European systems and philosophies of edu- 
cation. These attempts at general education are 
modern institutionalized means for developing student 
understandings, abilities, loyalties, and devotions. 
They signify an experimental mode of teaching which 
attempts to reduce cultural lags of method and sub- 
ject matter. 

Specifically, the major general function of these 
attempts at general education is that of induction of 
youth into accepted ways of society. Science is a 
special area of mediation in formal education. Asa 
consequence of scientific materialism and special- 
ism, the operation of scientific mentality in the ser- 
vice of specialism has resulted in neglect of the 
social role of many scientists. Thus the scientists’ 
emphasis on specialization in teaching has contribu- 
ted to isolation of school learnings. 

A study of the educational role of science spe- 
cialists reveals a threefold authority relationship. 
There is an expert, a subject of authority, and a field 
of expertness. Since the science teacher usually 
reflects the factual- mechanical aspects of science, 
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the knowledge extended to the student fails to be so- 
cially centered. Generally, the science teacher 
functions as if the general student is an apprentice 
to the scientific association. In such learning situ- 
ations, it is apparent that mind is assumed to be the 
sum total of impressions acquired during a lifetime. 
Therefore, mind is developed mechanically and 
atomistically. This viewpoint is based on an au- 
thoritarian relationship and a restricted concept of 
interest. 

However, it is possible to derive from experi- 
mental philosophy certain general and specific al- 
ternatives to existent educational conditions and the 
threefold authority relationship. General alterna- 
tives include: (1) consideration of mind as related 
to action and emergent from situations of social 
intercourse, (2) consideration of the social worth of 
subject matter which is based on social relation- 
ships, and (3) consideration of methods involving 
groups and individual participation in cooperative 
democratic activities which lead to utilization of 
knowledge. Specific alternatives include: (1) im- 
plementation of the general alternatives by the ex- 
pert with the learner, (2) emphasis on character 
and responsibilities of the learner, (3) utilization of 
certain criteria for selecting teaching-learning sit- 
uations, and (4) organization of the field of the nat- 
ural sciences around study of the social process 
and human behavior. Therefore, the natural science 
field would lead to investigation, from the scientific 
viewpoint, of human behavioral tendencies and so- 
cial-scientific problems pertaining to mental ac- 
tivity, socio-scientific laws, maintenance of life, 
and scientific philosophy. By thus considering the 
social process as the appropriate subject field ofa 
natural science course in general education, teach- 
ing-learning situations would actually implement the 
enumerated derivatives of experimental philosophy. 
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STATUS AND OPINIONS OF ADULT EDUCATION 
IN THE PUBLIC SCHOOLS OF MISSOURI 


(Publication No. 4276) 


Roland Frank Nagel, Ed.D. 
University of Missouri, 1952 


Purpose 

To ascertain the status of adult education in the 
public schools of Missouri as to number of schools 
offering programs, location of programs, courses 
offered, enrollment, organizational and administra- 
tive practices, teachers, and adults attending, and to 
obtain expressions of opinion from persons in charge 
and adults in attendance as to needs, desirability, 
and financing of adult education in the public schools 
of Missouri. 


Method of Research 
Data were obtained from records of the State 


Department of Education, information forms sent to 
persons in charge of adult education in the public 
schools, and information forms distributed among 
adults attending classes for the 1951-1952 school 
year. 


Summary and Conclusions 

(1) Non-reimbursable adult classes were offered 
in only a small number o£ public schools throughout 
the state. Reimbursable adult classes were found 
much more numerously and represented approxi- 
mately three-fourths of the total enrollment in adult 
classes. More growth, however, has taken place in 
recent years in non-reimbursable classes than in re- 
imbursable classes in these schools. 

(2) Both reimbursable and non-reimbursable 
adult classes were offered in communities of nearly 
all sizes throughout the state. 

(3) As many adults in out-state Missouri attended 
adult education classes offered by the public schools 
as did adults in Kansas City or greater St. Louis. 

(4) The major unmet adult education need of most 
of the communities included in this study was for 
general adult courses such as child care, current 
events, arts and crafts, consumer education, recre- 
ational and leisure time activities, and academic 
subjects. 

(5) Nearly all of the persons who were in charge 
of adult education preferred to finance this program 
with assistance from public funds in addition to or 
without fees charged to students. 

(6) Little attention has been given in most schools 
to the utilization of lay groups in the planning and 
organizing of adult programs. 

(7) Regular high school teachers play a major 
role as teachers of adult classes. Nearly all teachers 
were paid for their services although some salaries 
were comparatively small. Lack of funds to pay ad- 
equate salaries is a major problem in securing qual- 
ified teachers. 

(8) Persons representing a wide range of ages 
attended adult classes offered by the public schools. 
The greatest number, however, fell in the 21 to 35 
age group. These persons represented almost every 
type and level of work. They were, however, more 
advanced in the number of years of schooling com- 
pleted than the total adult population of the state. 

(9) Men who attend adult classes are more apt to 
enroll in adult courses for occupational reasons than 
for any other. Women are more apt to enroll in 
courses for reasons of self improvement and leisure 
time activity. 

(10) In general, adult classes have been meeting 
the needs of those persons enrolled, however, in 
some instances there is a need for better trained 
teachers, longer and more extensive courses, ad- 
vanced courses, and subject materials developed on 
the adult level. 

(11) Schools, in many cases, have not adequately 
informed the public of the adult offerings they provide. 

(12) Many schools need to provide better lighting 
and seating facilities for their adult classes. 

(13) The best time of year for schools to offer 
adult education is during the winter months. 
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(14) Adult students were about evenly divided as 
to whether they should pay all expenses of the adult 
program themselves or rely on some public aid in 
addition to student fees. 

(15) Adult students were unfavorable to the idea 
of local taxation for adult education, however, their 
attitudes toward the use of state funds for adult ed- 
ucation were most favorable. 
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PATTERNS OF SELECTED INNOVATIONS IN 
DETROIT ELEMENTARY SCHOOLS 1895-1945 


(Publication No. 4315) 


Dorothy M. Perry, Ed.D. 
Wayne University, 1950 


This study was inspired by the conclusions 
reached by Dr. Paul Mort of Columbia University, 
in regard to the measurement of adaptability in 
school systems, as published in American Schools 
in Transition. 

Underlying assumptions include the following: 
adaptability is capable of measurement in terms of 
the progress of selected innovations toward ninety 
percent diffusion within a school system; adaptabil- 
ity is a desirable characteristic; adaptability may 
be improved. 

The major purpose of this dissertation is to pro- 
vide the research necessary to the invention of bet- 
ter and more efficient tools of evaluation of innova- 
tions in pursuit of greater and more sensitive 
adaptability within the social framework. Other 
purposes were (1) to determine whether or not a 
pattern exists in the growth and diffusion of an in- 
novation, (2) whether the Detroit System is more or 
less adaptable than other communities in Dr. Mort’s 
research and (3) what aids or obstacles exist in 
modifying the acceptance of new ideas. 

The major hypothesis involved in improving 
adaptability is that certain modifying factors act 
upon an innovation and that these may be changed. 
To test this hypothesis, fifteen samples of innova- 
tions were selected by research methods which in- 
cluded (a) a historical survey of all innovations by 
reference to primary source material, (b) corrob- 
oration by questionnaires and correspondence, (c) 
inspection of Detroit Board of Education files, (d) 
interviews with school personnel and (e) screening 
by cooperative administrators. 

The study is based upon histories of the fifteen 
innovations as they were introduced into the Detroit 
system and diffused through it. The limiting years 
were 1895 and 1945. 

The fifteen samples selected were: 

1. A Public Relations Program. 

2. Program for Selection of Teachers. 

3. Introduction of a Department of Educational 

Research. 
4. Parents Clubs. 








. Placement of Exceptional Children. 
. Visiting Teacher Program. 
. Lunch Program. 

. Nursery Schools. 

. Conference Period. 

. Manuscript Writing. 

. Conservation Education. 

. Summer Schools. 

. Citizenship Training. 

. Platoon System. 

. Safety Education. 

This paper includes the testing of certain con- 
comitant hypotheses, namely, the detection and effect 
upon the diffusion of the fifteen samples of: agents 
provocateurs, areas of introduction, budgetary influ- 
ence, national catastrophes, social pressures, helpful 
influences, obstructing forces. 

The fifteen innovations in the Detroit Elementary 
School System were three different types, i.e. (1) 
practices resulting from administrative considera- 
tion, (2) practices arising from agencies, specialized 
devices, and services for the individual development 
of the child in his uniqueness, (3) educative practices 
directly affecting the curriculum. They were selected 
from two hundred fifty-one major inventions. His- 
tories of the fifteen innovations were presented and 
then charted chronologically in five levels: Level 1, 
the historical period to published recognition; Level 
2, published recognition to official recognition (prob- 
able 3 per cent diffusion); Level 3, official recogni- 
tion to 25 per cent diffusion; Level 4, the period of 
greatest diffusion; Level 5, present status of the in- 
novation. 

The synthesis, after inspection of the innovations 
indicates the extent to which the field of introduction 
influences the spread of new ideas, which agents 
provocateurs act upon rapid diffusion, to what extent 
the spread of a new idea is influenced by economic 
considerations, which social pressures induce change, 
what aids and obstacles are extant, and which levels 
demand intensive study. 

Among the conclusions reached are the following: 
the Detroit School System is more adaptable than the 
Pennsylvania Communities studied by Dr. Mort as 
determined on his Time Scale; national catastrophe 
modifies the progress of all innovations; there is 
high correlation between the diffusion of innovations 
and the funds provided for them; the majority of 
changes are precipitated by administrative bodies; 
external social pressures induce inventions; and 
many forms of assistance and obstruction exist. 

Some of these facts are capable of modification, 
therefore considering the total goal of universal ed- 
ucation in a democracy, there is need to devise a 
better method for inducing the reception and diffusion 
of inventions considered desirable. 
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A STUDY OF A NON-PENCIL-AND-PAPER 
METHOD OF SOLVING ARITHMETICAL WORD 
PROBLEMS PRESENTED VISUALLY 


(Publication No. 4095) 


Olan Lee Petty, Ph.D. 
State University of Iowa, 1952 


The purpose of this thesis was to study the ef- 
fectiveness of a non-pencil-and-paper method of 
solving arithmetical word problems presented vis- 
ually. The effectiveness of the non-pencil-and- 
paper method was determined primarily by compar- 
ing the performance of a group of sixth-grade chil- 
dren who practiced solving without the use of pencil 
and paper problems not continuously presented dur - 
ing an allowed solution time with the performance of 
a group of sixth-grade children who practiced solv- 
ing with the use of pencil and paper the same prob- 
lems continuously presented during the allotted so- 
lution time. 

Two experiments were conducted in this study. 
In Experiment I the children in each classroom were 
randomly divided into two groups, a non-pencil-and- 
paper and a pencil-and-paper group. Specially pre- 
pared booklets of problems enabled each teacher to 
conduct simultaneously the practice work of both 
groups of children in her classroom. The problems 
were presented and timed individually for the two 
groups in Experiment I. Two hundred fifty-seven 
pupils from ten schools participated in Experiment 
I which covered a nine-day period. 

In Experiment II all the pupils in a given class- 
room used the same method of solving the arith- 
metical problems. For the main study in the second 
experiment ten schools were paired on the basis of 
their general average on the arithmetic tests of the 
Iowa Every-Pupil Tests of Basic Skills. One school 
of each pair practiced solving problems by the non- 
pencil-and-paper method while its matched school 
used the pencil-and-paper method in practice. The 
problems in the practice exercises of this second 
experiment were presented and timed individually 
for the non-pencil-and-paper group; but the pencil- 
and-paper group was allowed a total time for each 
practice exercise without reference to the amount of 
time to spend on each problem. The total practice 
time for both groups, however, was the same. Each 
of three schools that took only the criterion tests 
was matched, on the same basis as used in the orig- 
inal pairing, with one of the five pairs in order to 
check the effectiveness of both methods of practice 
in solving arithmetical word problems. Four hun- 
dred sixty pupils from thirteen schools participated 
in Experiment II which ran for six days. 

School means were considered as the basic units 
in the statistical treatment of the data in both exper- 
iments. In Experiment I the difference between the 
mean initial score and the mean final score for one 
group on four criterion measures was compared with 
the difference between the mean initial score and the 
mean final score of the other group on the same 
criterion measures. The t-test was applied to such 
differences to determine their significance. For 





Experiment II the t-test was applied to the difference 
in the mean score of the school means of the two 
groups on three criterion measures to determine the 
significance of such differences in performance. In 
both experiments the significance of the difference of 
the performance of the two groups on the practice 
exercises was determined by the t-test of such dif- 
ferences. Several other statistical tests, as well as 
observations, were made. 

The results of the study indicated the foll6wing 
trends: 

1. The non-pencil-and-paper method was no more 
effective than the pencil-and-paper method with the 
problems used in this study. There was a tendency 
for a given group to perform better on criterion tests 
that required a method of solution which was more 
similar to its method of practice. 

2. Pupils trained in the non-pencil-and- paper 
method tended to use pencil and paper less on tests 
where the use of pencil and paper was optional. 

3. Neither method appeared to be more effective 
in producing a change in ability to solve orally stated 
problems. 

4. Pupils using pencil-and-paper method solved 
more problems on the practice exercises than the 
other pupils: however, the difference in performance 
of the groups tended not to be significant after the 
first practice period. 

5. Pencil and paper appeared to be more essen- 
tial as the number of required steps in the solution 
of the problem increased. 

6. Neither method seemed to be peculiarly more 
effective with a given level of ability to solve prob- 
lems. 

7. Teachers and pupils indicated they enjoyed 
“non-pencil-and-paper arithmetic.” 

8. Teachers thought the changing of methods of 
solving problems tended to motivate the children 
greatly. 
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A STUDY OF TEACHER EDUCATION IN THE 
LUTHERAN COLLEGES OF MINNESOTA, BASED 
ON A FOLLOW-UP OF GRADUATES 


(Publication No. 4358) 


Martin Quanbeck, Ph.D. 
University of Minnesota, 1952 


Problem 

This study was designed to evaluate the prepara- 
tion which the Lutheran colleges of Minnesota provide 
for prospective high school teachers. 


Procedure 

Graduates in secondary education in the 1944-47 
period from the four Lutheran colleges and of the six 
state teachers colleges selected for comparative 
purposes, were studied to assess the relative effects 
of the two types of programs upon their later 
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competence as teachers. Responses to question- 
naires prepared for this purpose were secured from 
73.4 per cent of the 1186 graduates whose addresses 
were known. These responses, supplemented by in- 
formation secured directly from the colleges and 
ratings made by supervisors of those currently 
teaching, constituted the basic data for the present 
study. Several null hypotheses, dealing with each 

of the points listed below, were set and appropriate 
statistical tests applied. 


Findings 

1. Although there were somedifferences in the 
types of students who prepared for high school 
teaching in these two types of colleges and in the 
broad outline of their college preparation, the two 
groups were in general very much alike. Consti- 
tuted largely of Minnesota residents comparable in 
ability to the total group of Minnesota college stu- 
dents, they had made quite superior high school 
records. The Lutheran college graduates showed 
some advantage in this latter respect. This group 
also contained a higher proportion of women, came 
from homes of Slightly higher socio-economic sta- 
tus, and was characterized by greater interest in 
religious matters. In college, the two groups pre- 
pared in much the same fields and engaged in simi- 
lar extracurricular activities. 

2. Though 95 per cent of the graduates had ac- 
tually taught, only three-fifths were currently en- 
gaged in any type of educational work and many of 
these planned to leave the profession. From the 
present data it appeared that slightly less than a 
third were really committed permanently to a teach- 
ing career. Persistence in teaching was slightly 
higher among teachers college graduates, but Luth- 
eran college graduates expressed more general 
satisfaction with the vocation. Marriage, inadequate 
salaries, attraction of other jobs, unpleasant work- 
ing conditions, and unsatisfactory housing were all 
factors in accounting for this high teacher mortality. 
Only approximately a third had taken work at the 
graduate level, with the proportion engaging in ad- 
vanced study a little lower among Lutheran college 
graduates. 

3. Leisure-time activities in which Lutheran 
college alumni engaged to a greater degree than the 
teachers college graduates were largely in the mu- 
Sical and religious areas. In contrast, the latter 
group showed more interest in practical arts, cer- 
tain social activities, and some intellectual and civ- 
ic activities. Few alumni in either group engaged 
in many esthetic, intellectual, and civic activities 
included in the present inventory. 

4. Both groups received highly favorable ratings 
from their supervisors. Lutheran college graduates, 
however, appeared somewhat more critical of their 
preparation for teaching, noting more gaps and de- 
ficiencies in professional competencies. In general, 
they felt that the courses in their major fields had 
been more valuable than their professional educa- 
tion courses. This evaluation was reversed by the 
teachers college graduates, who thought their stu- 
dent teaching experiences especially valuable. Yet, 


when it came to an over-all judgment as to whether 
they would return again to the same type of college, 
Lutheran college alumni responded more favorably. 
Two-thirds of all respondents would again prepare in 
the teaching field. 

Though many minor differences emerged, the 
most pronounced impression produced by the findings 
is that of the similarity of the two groups of graduates. 
There is clearly a need for a penetrating analysis of 
the Lutheran college’s unique contribution to teacher 
education. 
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THE MEASUREMENT OF THE ABILITY 
TO UNDERSTAND SPOKEN LANGUAGE 


(Publication No. 4362) 


Paul Tory Rankin, Ph.D. 
University of Michigan, 1926 


The Problem 

The problem was to construct and standardize a 
test of listening ability (the ability to understand 
spoken language) and to discover the relationship be- 
tween listening ability and certain other abilities. 


Procedure 

Data regarding frequency of use of listening 
ability in ordinary life were secured through having 
21 persons keep records of their waking time, clas- 
sifying each 15-minute interval from the point of 
view of the form of communication in which they were 
engaged. ; 

A test was prepared to measure listening ability 
in grades 3 to 8. It consisted of the discussion at a 
hypothetical meeting of a sixth-grade class. Each 
form was made up of a series of fifteen brief speeches 
as they might have been made by the children. Each 
speech was followed by a comprehensive question 
with four proposed answers one of which was right. 
The speeches and questions were read aloud ata 
standard rate by the examiner and the pupils wrote 
their answers on special blanks. The test was stand- 
ardized by administering it to about three hundred 
children in grades 5-A and 7-A. Seven other listen- 
ing tests of different types, four reading tests, and 
one intelligence test were given to the same children. 


Results 

The evidence from the study of the frequency of 
the use of listening ability by adults is that listening 
is the form of communication used most frequently. 
The figures are 29.5 per cent of total waking time, 
and 42.1 per cent of time in communication through 
verbal symbols. Table I gives the facts more fully. 
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Table I 


Analysis of Waking Time by Form of Communication: 


Average Percentage for 60 Days 





Percentage of Time 
in Communication 
through 
Verbal Symbols 


Percentage 
Form of of Total 
Communication Waking Time 


Listening ’ 42.1 
Talking 31.9 
Reading 15.0 
Writing , 11.0 
Miscellaneous ‘ 0.0 


None ; _0 ).0 
~ Total 100.0 








The dispersion of scores in listening within each 
grade was found to be as great as the dispersion of 
scores in reading or other abilities. The progress 
in average scores in listening from grade 3 to grade 
7 was appreciably slower than the corresponding 
progress in reading. 

The correlation between scores on the special 
listening test and the Detroit Alpha intelligence test 
is .56. The correlation between reading and listen- 
ing ability is quite low, being about .48. 


Conclusions 

1. Listening ability is the most frequently used 
of the forms of communication. Of the total spent in 
communication with verbal symbols, it occupies 
almost three times as much time as reading, and 
four times as much as writing. 

2. There are as large individual differences in 
listening ability as in other characteristics. 

3. A reasonably valid and reliable test has been 
developed specifically for the measurement of 
listening ability. 

4. Listening ability appears to be as independent 
of general intelligence and of reading as are other 
school abilities which require the use of language. 

5. The recommendation is made that the devel- 
opment of listening ability receive specific attention 
in the school commensurate with its importance. 
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AN EVALUATION OF CERTAIN ASPECTS 
OF THE READING AND STUDY PROGRAM 
AT THE UNIVERSITY OF MISSOURI 


(Publication No. 4282) 


Mary Kathleen Ranson, Ed.D. 
University of Missouri, 1952 


Purpose 

The purpose of this investigation was to discover 
the effectiveness of the Reading and Study Program 
at the University of Missouri. 


Method of Research 
The general approach used in determining the 


effectiveness of the Reading and Study Program was 
to note (1) change in grade-point averages, (2) change 
in standard test scores, and (3) change in reading 
and study habits as reported by students. 


Summary 

Students who worked in the Reading and Study 
Program made a mean grade-point average increase 
of .214 at the close of the semester in which the work 
was taken, and a mean grade-point average increase 
of .301 at the close of the semesters subsequent to 
that in which the work was taken when compared to 
the mean grade-point average for the semesters be- 
fore that in which the work was taken.. 

Students who worked in the Reading and Study 
Program showed a significantly higher mean grade- 
point average at the close of the semester in which 
the work was taken than did an equated group of stu- 
dents who had not received reading instruction. The 
mean difference between the two groups was .232. 
Moreover, this mean grade-point average for the 
students who worked in the program continued to be 
Significantly higher at the close of the semesters 
subsequent to that in which the work was taken. The 
mean difference between the two groups was .427. 

Rate of reading showed a greater amount of im- 
provement than reading comprehension. 

There was a coefficient of correlation of -.56 be- 
tween the initial test scores in comprehension on the 
Diagnostic Reading Tests and the amount of improve- 
ment shown on the final tests. The coefficient of 
correlation between the initial test scores on rate 
and the amount of improvement shown on the final 
tests was -.03. 

Students reported that they had found the experi- 
ences in the Reading and Study Skills Clinic to be of 
value in improving reading ability and study tech- 
niques. 


Conclusions 

1. Students who worked in the Reading and Study 
Program increased their grade-point averages at 
the close of the semester in which the work was taken, 
and this improvement continued throughout the close 
of the semesters subsequent to that in which the work 
was taken. 

2. Students who worked in the Reading and Study 
Program made significantly higher grade-point av- 
erages at the close of the semester in which the work 
was taken than did a matched group of students who 
had not received reading instruction. Moreover, 
they continued to improve at the close of semesters 
subsequent to that in which the work was taken. 

3. Students who worked in reading made signifi- 
cant gains in both rate and comprehension as meas- 
ured by standard reading tests administered at the 
close of the semester in which the work was taken. 

4. Students who worked in reading showed a 
greater amount of improvement in rate of reading 
than in reading comprehension. 

9. Students who scored low initially on compre- 
hension made more improvement at the close of the 
semester in which the work was taken than those who 
scored high initially. This was not true in the case 
of rate of reading. 
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6. Students who worked in the Reading and Study 
Skills Clinic felt that they had made gains in read- 
ing ability and study techniques as a result of their 
experiences in the program. 

7. The materials and procedures in the Reading 
and Study Skills Clinic are of value in improving 
both reading ability and academic standing of Uni- 
versity students. 
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A COMPARISON OF THE ANALYSIS OF 
COUNSELING INTERVIEWS BY TOPICAL 
DISCUSSION UNITS AND BY THE TOTAL CASE 


(Publication No. 4283) 


Richard M. Rundquist, Ed.D. 
University of Missouri, 1952 


Purpose 

It was the purpose of this study to investigate the 
topical discussion unit as compared to a total case 
unit in the analysis of recorded counseling cases. 
Specifically it was the purpose to answer the fol- 
lowing questions: 

1. Does the topical discussion unit for analysis 
present a more meaningful analysis of a counseling 
case, in terms of the responses that counselors 
make, than does an analysis which combines all of 
the counselor responses for the entire case? 

2. Does the topical discussion unit for analysis 
present a more meaningful analysis of a counseling 
case, in terms of the responses that clients make, 
than does an analysis which combines all of the cli- 
ent responses for the entire case? 


Method of Research 

In order to answer the above questions, seven- 
teen, complete, recorded, counseling cases repre- 
senting the work of six counselors were analyzed. 
Six topical discussion units were analyzed through 
the use of nine counselor response categories and 
ten client response categories. 


Summary 

A summary of the information obtained with re- 
gard to the responses that counselors make follows: 

1. An analysis of the cases containing more than 
two units by the coefficient of concordance shows 
only one case out of nine in which a similarity among 
the units was significant at the one per cent level of 
confidence. 

2. In those cases containing only two units the 
rank order currelation between units was significant 
at the one per cent level of confidence in four of the 
eight cases. 

3. In cases where the degree of similarity among 
units is significant at the 5 per cent level of confi- 
dence or greater, the rank order correlations indi- 
cate that there are units which show little,if any, 
relationship to some of the other units. 


A summary of the information obtained with re- 
gard to the responses that clients make follows: 

1. As indicated by coefficients of concordance 
significant at the one per cent level of confidence, six 
of the eleven cases so analyzed show a definite sim- 
ilarity among the units taken together. 

2. In five of the six cases which show a definite 
degree of similarity among the units there are rela- 
tionships between units, as shown by rank order cor- 
relations, of a singular nature which would be masked 
in a qualitative analysis which did not take this fact 
into account. 

3. Five of the eleven cases analyzed by the coef- 
ficient of concordance contained heterogeneous units. 

4. The relationships between units in the two-unit 
cases were chance relationships in three of the six 
cases and in the others the relationships were sig- 
nificant at the 5 per cent level of confidence. Thus it 
can be said that none of the two-unit cases met the 
criterion for significance. 

). The response of clients seem to be differently 
arranged in two-unit cases than are the responses of 
counselors in such cases. 

6. Only three cases of the eleven where units IV 
and V could be observed had relationships between 
these units which were significant at the one per cent 
level of confidence. 

7. Where the relationships between units ITI and 
V could be observed they were significant at the one 
per cent level of confidence in four of the six cases. 


Conclusions 

1. It was concluded that the topical discussion 
unit tends to be a more meaningful basic unit for 
analysis, in terms of the responses counselors make, 
than is a basic unit which combines the material for 
an entire case. 

2. It was concluded that two-unit cases, in terms 
of the responses that counselors make, tend to be of 
a more homogeneous nature than those containing 
more than two units. 

3. It was concluded that the topical discussion 
unit tends to be a more meaningful basic unit for 
analysis, in terms of the responses that clients make, 
than is a basic unit which combines the material for 
an entire case. 

4. It was concluded that the responses that clients 
make tend to distribute themselves differently in two- 
unit cases than do the responses that counselors 


make. 


Microfilm copy of complete manuscript of 99 
pages, $1.24, Enlargements 6” x 8", 10¢ per page. 





850 SOCIAL SCIENCES -- EDUCATION 





A STUDY OF RATINGS OF COMPREHENSIVE 
EXAMINATION THEMES WHEN CERTAIN 
ELEMENTS ARE WEAKENED 


(Publication No. 4327) 


Robert William Starring, Ed.D. 
Michigan State College, 1952 


Statement of the Problem 

The rating of comprehensive examination themes 
has been one of the duties of Written and Spoken 
English staff members since the beginning of the 
Basic College in 1944 at Michigan State College. 
The purpose of this thesis was to find out how the 
members of this department used a rating form to 
score these themes. | 


Methodology 

The scheme of this experiment was to select a 
certain number of comprehensive examination 
themes and weaken an equal number in respect to 
each category of composition on the rating form, 
and to have these weakened versions rated by the 
same staff members three years later. 

The themes selected were those of the Written 
and Spoken English Comprehensive Examinations of 
May, 1949. Of the approximately 2100 themes writ- 
ten at that time 150 cases in the score range of 
98 - 78 were selected, 100 being the highest possible 
score. These 150 cases were re-written to weaken 
thirty themes in respect to conventions of grammar, 
thirty in respect to sentence structure, thirty in 
respect to diction, thirty in respect to organization, 
and thirty in respect to content. 

These weakened versions were then copied in 
handwriting closely resembling that of the writer of 
the original version on paper identical to that used 
in the original writing of May, 1949. Then these 
weakened versions were shuffled and assigned new 
serial numbers, and allowed to age to acquire the 
appearance of the original versions. 

These weakened versions were rated in May, 
1952 by twenty-four members of the Department of 
Written and Spoken English with the same directions 
as those in 1949. The scores of the original version 
and the weakened version of each theme were tabu- 
lated. Change in total score and in the scores as- 
signed to each category of the rating form was ex- 
pressed in percentage of loss or gain. 


Conclusions 

1. Weaknesses in the most carefully defined 
elemerts of written composition seem to be the 
easiest for raters to detect in these themes. If we 
assume Conventions of Grammar to be the most 
carefully defined category of composition elements, 
then these raters detect weaknesses in that category 
more easily than they do in any of the other four 
categories. 

2. Versions of themes weakened in respect to 
Conventions of Grammar produced an average total 
score loss of 41.3%, a loss greater than that pro- 
duced in the versions weakened in respect to any 
of the other four categories. Therefore these raters 


score most severely that category of elements in 
which they can most easily detect weaknesses. 

3. When these raters scored papers weakened in 
respect to Sentence Structure they detected weakness 
to the extent of lowering the average score of that 
category by 41.6%, but they evidently thought these 
themes weakest in Conventions of Grammar since 
that category suffered an average score loss of 43.9%. 
Therefore, these raters as a group do not make a 
distinction between weakness in Sentence Structure 
and weakness in Conventions of Grammar. 

4. When these raters scored papers weakened in 
respect to Content, they discovered weakness to the 
extent of lowering the average score of that category 
by 40.0%, but they evidently thought these themes 
weakest in Organization, since that category suffered 
a score loss of 41.7%. Again, as a group, these raters 
do not make a distinction between weakness in Content 
and weakness in Organization. 

5. The raters scored themes weakened in respect 
to Diction in a manner which produced an average 
score loss of 42.8 in that category, a loss greater by 
almost 7% than the next greatest loss in any of the 
other four categories. Therefore, it would seem that 
these raters detect weaknesses in Diction and use the 
proper category to record their judgments. 

6. Although the rating form is a list of five cate- 
gories to be regarded as discrete and of equal weight, 
it is not so regarded by these twenty-five raters. In 
practice, the raters score a theme on the basis of 
three categories: 1) a combination of Conventions of 
Grammar and Sentence Structure, 2) Diction and 3) a 
combination of Organization and Content. 

7. Apparently placing first on the rating form the 
category in which weaknesses are most easily detected 
causes these raters to score the following categories 
with a severity of the same order as the sequence of 
the other four categories. This pattern is illustrated 
in the fact that the raters, judging themes weakened 
in respect to Conventions of Grammar, so scored 
these themes that Conventions of Grammar suffered 
an average score loss of 58.8%; Sentence Structure, 
48.1%; Diction, 37.8%; Organization, 33.3%, and Con- 
tent, 31.5%. 
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A COMPARISON OF ACHIEVEMENT IN 
CURRENT AFFAIRS OF TELEVISION 
AND NON-TELEVISION GROUPS 


(Publication No. 4285) 


Donald Gentry Tarbet, Ed.D. 
University of Missouri, 1952 


Purpose 

To compare the achievement in current affairs of 
students who have television sets in their homes with 
the achievement of students in current affairs who do 
not have sets in their homes. 
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Method of Research 
Approximately 1,500 [IX grade students in eleven 
Missouri secondary schools were tested in order to 
select matched pairs of students for television and 
non-television groups. They were matched on the 
basis of mental ability, social studies achievement 
as measured by standardized tests, teachers’ marks 
for [IX grade social studies, age, sex, and teacher. 
Two tests on current affairs were administered, one 
in October, 1951, and one in March, 1952. A com- 
parison of achievement on the part of the two groups 
was made from these data. A brief questionnaire 
was used to supplement this information. 


Summary 

(1) The number of television sets in the homes 
of students in the study increased from 41.8% in 
October, 1951, to 51.4% in March, 1952. 

(2) The mean of the scores on the first current 
affairs test of the TV Group was 40.9 as compared 
with the mean of the scores of the Non-TV Group of 
39.55, a difference but not enough to meet the test 
for significance. 

(3) The mean of the scores on the second Cur- 
rent Affairs Test of the TV Group was 41.6 as com- 
pared with the 38.45 for the Non-TV Group, a sig- 
nificant difference. 

(4) The number of students of the TV Group who 
made higher scores on the second than on the first 
Current Affairs Test was 95. The number of stu- 
dents of the Non-TV Group who made higher scores 
on the second than on the first Current Affairs Test 
was 71. 

(5) The average time spent per day watching 
television by the TV Group was 3.4 hours. 

(6) The average time spent per day watching 
television by the Non-Television Group was 15.2 
minutes. 

(7) The average length of time per day spent 
viewing TV news programs and current happenings 
for the TV Group was 36.4 minutes. 

(8) The average length of time per day spent 
viewing news programs and current happenings for 
the Non-TV Group was 3.1 minutes. 

(9) For both the TV and Non-TV Groups News 
and Current Happenings ranked fourth in order of 
preference as compared with plays, variety shows, 
sports, education and demonstration programs, and 
Symphonies, concert and military bands. 


Conclusions 

(1) The number of television sets in the homes 
of the boys and girls of the schools participating in 
the study increased considerably between October, 
1951, and March, 1952. 

(2) When viewed as groups students who had 
television sets in their homes made higher scores 
on current affairs tests than did students who did 
not have television sets in their homes. 

(3) More of the students of the TV Group had 
higher scores on the second Current Affairs Test 
than on the first Current Affairs Test, while more 
of the students of the Non-TV Group made lower 
scores on the second test than on the first test. 





(4) While pupils in the study spent a considerable 
amount of time viewing television programs, they did 
not spend much time viewing TV News Programs and 
Current Happenings. 

(5) Students in both the TV and Non-TV Groups 
ranked News and Current Happenings low in their 
ranking of types of programs by preference. 
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EDUCATION AND PSYCHOLOGY 


A DESCRIPTIVE STUDY OF VALUES AND 
INTERESTS OF FOUR GROUPS OF GRADUATE 
WOMEN AT THE UNIVERSITY OF MINNESOTA 


(Publication No. 4122) 


Mary Roberdeau Anderson, Ph.D. 
University of Minnesota, 1952 


This study attempts to ascertain the characteris- 
tics of four groups of professional women in terms of 
values and vocational interests and to determine 
whether the characteristics as found are unique toa 
Specific group or tend to be common among these 
women. 

The sample was drawn from the Graduate School, 
Law School, Medical School and women in the fifth 
year of the Medical Technology program at the Uni- 
versity of Minnesota during the spring quarter of 
1949. 

The instruments used were the Strong Vocational 
Interest Blank for Men, the Strong Vocational Interest 
Blank for Women and the Allport-Vernon Study of 
Values. : 

On the basis of curriculum and vocational goal, 
the women were classified into four groups: techni- 
cal-scientific, verbal-linguistic, teaching and profes- 
sional welfare. 

The statistical methods were the testing of the 
significance of the differences between percentages 
of patterns and keys of the two Strong Vocational 
Interest Blanks. Significant differences between 
mean scores of the four groups were calculated for 
the values scales of the Allport-Vernon Study of 
Values and for the non-occupational scales of the 
Interest Blank for Men. The five per cent level of 
































significance was the lowest level of confidence tol- 
erated. 

In general, it was found that the Vocational Inter- 
est Blank for Men did not distinguish between the 
groups as well as the other two instruments. How- 
ever, in the case of the technical-scientific group, 
the Interest Blank for Men did differentiate it from 
the other three groups. 

The technical-scientific group is characterized by 
having, to a greater degree than the other groups, the 
interests of both men and women in the technical and 
scientific occupations, less mature interests and more 
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masculine interests. These are coupled with rela- 
tively strong economic and religious values. 

The principal scale that sets the verbal-linguis- 
tic group apart from the others is the Librarian key 
of the Vocational Interest Blank for Women. Its 
verbal-linguistic interest trend is linked with rela- 
tively strong aesthetic values. 

The teaching group is characterized generally 
by its lack of interests comparable with men and 
women in other professional groups represented by 
the Strong tests. In other words, the interests of 
this group are seemingly non-professional in char- 
acter but its members have relatively strong eco- 
nomic and religious values. 

The professional welfare group seems to be dis- 
tinctive by having its verbal and welfare interests 
coupled with relatively strong social and aesthetic 
values. It is similar to the verbal-linguistic group 
and has the interests of men engaged in verbal- 
linguistic occupations. 

It is concluded that values, as well as interests, 
played a part in the vocational decisions of these 
women. This can be inferred from the fact that one 
group can be differentiated from another in terms 
of both values and interests and, in some instances, 
values differentiate between groups where interests 
do not. 
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A STUDY OF DIFFICULTY LEVELS OF 
SELECTED TYPES OF FALLACIES IN 
REASONING AND THEIR RELATIONSHIPS 
TO THE FACTORS OF SEX, GRADE LEVEL, 
MENTAL AGE, AND SCHOLASTIC STANDING 


(Publication No. 4313) 


Elmer H. Miller, Ed.D. 
Wayne University, 1952 


The problems of this study were as follows: (1) 
to discover whether there is a rank order of diffi- 
culty of fallacies in reasoning; (2) to determine 
whether the factors of sex, grade, scholastic stand- 
ing, or mental age significantly alter this rank or- 
der; (3) to discover the relationships between the 
abilities of high school students to recognize the 
fallacies in reasoning and their sex, grade, scholas- 
tic standing, mental age and reading age; (4) to de- 
termine whether the ability to recognize fallacies 
in reasoning can be improved in a high school 
classroom situation. 

The procedures of the study were threefold: 

(1) to construct a Fallacy Recognition Test for use 
in the study; (2) to survey a representative group of 
high school students; (3) to perform a teaching ex- 
periment with a high school class. 

The available literature was examined, and 
twenty-nine fallacies in reasoning were selected; 
the Fallacy Recognition Test was constructed in two 
forms from the definitions and examples of those 


fallacies found in the literature, suitably edited for 
the purposes of the study. 

Two hundred ninety seven high school boys and 
girls in the tenth, eleventh, and twelfth grades were | 
surveyed using both forms of the Fallacy Recognition 
Test and the Thurstone Primary Mental Abilities 
Test, Intermediate Form. In addition, a high school 
class not involved in the survey was tested using both 
forms of the Fallacy Recognition Test with a forty 
minute period of general instruction sandwiched be- 
tween the two testing days, the entire experiment 
taking three days. | 

It was discovered that for high school students 
there is a rank order of difficulty of the fallacies 
used; this rank order is not significantly altered by 
the factors of grade, sex, mental age nor scholastic 
standing; the ability to recognize fallacies in reason- 
ing is not significantly dependent on sex, grade, 
scholastic standing, mental age or reading age; the 
ability to recognize these fallacies in reasoning can 
be greatly improved through instruction. 
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THE EFFECT OF GROUP SELF-STUDY 
ON SOCIOMETRIC RATINGS 


(Publication No. 4322) 


Alice Doll Nelson, Ed.D. 
Michigan State College, 1951 


The problem of this study was to determine to 
what extent, if any, the social status of the members 
of a group could be changed by that group’s studying 
its own social needs. 

Two entire junior high school 7A vocal music 
classes were used in this study. The experimental 
group consisted of 47 and the control group of 45 
girls and boys in a natural school situation. 

A sociometric test was designed to show a pupil’s 
rejections and choices of his classmates, those he 
did not know, and his weighted attitude score toward 
his classmates. This test was administered to each 
group at the beginning and at the end of the semester 
to determine if gains in social status had been made. 
The data from the sociometric tests were used for 
reseating the groups and were not consulted again 
until after the close of the semester to ensure that 
no attempt would be made to manipulate individuals 
or to counsel pupils directly on the basis of their 
sociometric ratings. The experimental group was 
allowed 30 minutes a week from the regular vocal 
music class activities for a study of itself and its 
needs. The acceptance and application of the prin- 
ciples considered in the group self-study and pre- 
sented in the dissertation was left to each individual 
to use as he Saw fit. 

The data from each sociometric test were as- 
sembled on a matrix. This provided a means for 
studying both the pupil’s reaction toward his class- 
mates and their reaction toward him. The data were 
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submitted to rigorous statistical tests. The differ- 
ences between the experimental and control groups 
were found to be significant at the 0.01 to the 0.001 
levels of confidence on the following sociometric 
reactions: 1) number of rejections made of class- 
mates, 2) number of choices made of classmates, 

3) attitude scores of pupil toward classmates, 4) 
number of rejections received by pupil from class- 
mates, 5) number of choices received by pupil from 
classmates, 6) number of classmates who indicated 
that they did not know the pupil, and 7) acceptability 
score of each pupil. The only sociometric reaction 
which yielded chance results in gain was the number 
of classmates designated as unknown by the pupil. 
This would indicate that in this study the pupils in 
both groups learned to know each other to about the 
same extent and that they would have learned to know 
each other without the group self-study. 

The evidence from this study justifies the con- 
clusion that the social status of a typical group can 
be significantly improved by the group’s studying 
its own social needs, and the individuals taking 
steps to redirect their personal social behavior in 
accordance with the standards of the group. 
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A VALIDITY STUDY OF THE DISTRESS-RELIEF 
QUOTIENT AS A MEASURE OF MOVEMENT 
WITHIN THE TOPICAL DISCUSSION UNIT 


(Publication No. 4281) 


Frederick Charles Proff, Ed.D. 
University of Missouri, 1952 


Purpose 

The purpose of this investigation was to examine 
the validity of the Distress-Relief Quotient when 
used with the Topical Discussion unit. More specif- 
ically this study attempts to answer the following 
questions: 

1. Does the Distress-Relief Quotient validly 
measure tension reduction or movement when used 
with the topical discussion units ? 

2. Does any major topical discussion unit lend 
itself more readily to analysis by the Distress- 
Relief Quotient? | 

3. Does the Distress-Relief Quotient reflect the 
moment to moment dynamics of the units? 


Method of Research 

In order to answer the above questions, the ver- 
batim typescripts of seventeen counseling cases 
were analysed. The client responses were classi- 
fied in the appropriate major topical discussion unit 
and scored by the Distress-Relief Quotient method. 
Three independent judges rated the status of the 
client’s problem as well as the amount of movement 
that occurred within the unit. 


Summary 
A summary of the information obtained from the 
analysis follows: 


1. The Pearson product moment correlation co- 
efficient between the combined D.R.Q.gq’s and the 
composite ratings of the judges was -.01. 

2. For this sample, unit II does not occur fre- 
quently enough to provide an adequate analysis within 
this major unit. 

3. There are three cases that contain sufficient 
discussion in unit III to warrant analysis. Two of 
these cases are characterized by a disagreement be- 
tween the reflection of movement as evidenced by 
D.R.Q. and the qualitative analysis by the investigator. 

4. In fifteen of the seventeen cases that comprise 
the sample, unit IV satisfied the requirements for 
analysis. There is 60 per cent agreement between 
the D.R.Q.q and the qualitative analysis. The D.R.Q.q 
in five of the cases is significant at the .05 level of 
confidence. In Case ten the difference is significant 
at the .08 level of confidence. 

o. Unit V presents results that are more in ac- 

cord with the qualitative analysis of the investigator 
than any of the other units. Four of the cases were 
significant at least at the .05 level of confidence. 
The D.R.Q.q is significant at the .07 level of confi- 
dence in Case four, while Case eight is the only one 
where this unit appeared with results that were in- 
conclusive. 

6. Qualitative analysis of the typescripts reveals 
that in six of the cases the movement in a single unit 
is contingent upon the progress within one or more 
other units than the unit analysed. The nature of the 
problem is such that it is manifest in more than a 
Single aspect of the client’s behavior. 

7. The three judges were in complete accord with 
the independent classification of the status of the 
client’s problem in 66 per cent of the total units. 

The range of complete agreement for the various 
units was from 47 per cent for units III and IV to 94 
per cent for unit II. 

8. The judges are divergent in their independent 
rating of the amount of movement that occurred within 
the units. There was complete agreement among the 
judges in 49 per cent of the total units with the range 
extending from 6 per cent in unit IV to 88 per cent in 
unit II. 


Conclusions 

1. It was concluded that the Distress-Relief 
Quotient apparently does not validly measure tension 
reduction or movement when used with the topical 
discussion units employed in the present study. 

2. It was concluded that within the limits of the 
data unit V is apparently more amenable to analysis 
by this method than any of the other units utilized in 
this investigation. 

3. It was concluded that the Distress-Relief 
Quotient does not reflect the moment to moment 
dynamics equally well in all of the major topical dis- 
cussion units utilized in this investigation. 

4. It was concluded that qualitative evaluation of 
the typescript is a valuable adjunct to the statistical 
analysis in pointing out the inter-relatedness of 
problems appearing in the separate units. 
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THE PERSONALITY FACTOR OF RIGIDITY AS 
AN ELEMENT IN THE TEACHING OF 
THE SCIENTIFIC METHOD 


(Publication No. 4326) 


Marvin David Solomon, Ed.D. 
Michigan State College, 1951 


The main purpose of this report was to adapt and 
to extend the psychological concept of personality 
rigidity, through the hypothesis of generalized men- 
tal rigidity, to the educational situation in the class- 
room concerned with the teaching of the scientific 
method. 

On the basis of the establishment of contrasting 
groups of subjects designated as: (1) rigid and non- 
rigid derived through an arithmetic technique; (2) 
“highs” and “lows” based upon scores made on the 
California Ethnocentric Scale; and (3) comprehen- 
sive, isolated, and narrow cognitive patterns derived 
by administration of an interrelationships scale, 
three hypotheses were formulated and tested. 

The hypotheses tested were: (1) a group of in- 
dividuals who manifest a rigidity in the thinking 
process will react differently to the various factors 
concerned with the scientific method than a group of 
individuals who are relatively less rigid in the 
thinking process; (2) a group of individuals relative- 
ly less rigid in the thinking process will exhibit a 
pattern of thinking that is more comprehensive than 
a group whose thought process is more rigid and 
whose cognitive pattern is isolated and narrow; and 
(3) the rigid personality structure and the compre- 
hensive cognitive pattern will be found operative in 
the normal classroom situation which requires for 
the solution of a problem the use of the elements of 
the scientific method. 

The results of the testing of the above hypotheses 
indicated that, in general, the non-rigid group was 
better able to utilize the elements of the scientific 
method. It was further inferred, from the experi- 
mental evidence, that the non-rigid group was more 
comprehensive and less isolated and narrow in its 
cognitive patterns. There was indicated a trend 
towards the operation of the rigid personality struc- 
ture and of the comprehensive cognitive pattern in 
the normal classroom situation. The results seem 
to indicate that those individuals who are non-rigid 
in the thinking process and those who have a com- 
prehensive cognitive structure are better able to do 
the laboratory study, involving the use of the ele- 
ments of the scientific method, in the classroom. 

The differences between the rigid and non-rigid 
groups was indicated in terms of the comprehensive 
and non-comprehensive cognitive structure. The 
non-rigid individual has the ability to see and to 
state relationships existing and necessary for the 
solution of problems. The data indicates that the 
comprehensive group can take individual facts and 
organize them into a single unified structure. Their 
thought processes are broad and integrated. The 
rigid individuals show inability to see relationships 
among items of factual information to the extent 
that there was rejection of some facts from consid- 
eration. 


Educational implications and problems were in 
terms of a study of the structure of the democratic 
personality and the forces involved in its formation. 
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THE RISE OF THE INDUSTRIAL SPIRIT 
IN TENNESSEE, 1865-1885 


(Publication No. 4383) 


Constantine G. Belissary, Ph.D. 
Vanderbilt University, 1949 


The census of 1890 revealed that manufacturing 
for the first time in Tennessee history had surpassed 
agriculture in the value of its products. And ac- 
companying this shift in economic direction and ac- 
tivity was an industrial ideology which justified and 
promoted it. After the Civil War, an aggressive 
minority in the state, comprising merchants, bankers, 
pioneer industrialists, journalists, and politicians, 
advanced economic ideas which were at wide variance 
with the agrarian ideal, the dominant social and ec- 
onomic philosophy of ante-bellum Tennessee. Point- 
ing to the results of the war as conclusive evidence 
of the failure of agricultural societies, these apostles 
of industry announced that the South could achieve a 
vigorous social order only through the adoption of a 
diversified industrial economy like that of the vic- 
torious North. 

Encouraged by the favorable climate of opinion, 
Tennessee industry and mining made spectacular 
progress in the immediate post-war years. The in- 
cessant and often uncritical pro-industrial propaganda 
contributed mightily to the movement. Though this 
promising development was inhibited in the 1870’s by 
general hard times, the industrial spirit was not 
dampened. Several factors accounted for its vitality. 
Declining farm prices convinced many that agriculture 
could not lead to economic regeneration, leaving in- 
dustrialization as the most practicable avenue to 
prosperity. Furthermore, the industrial movement 
was given an ethical content by the humanitarian ar- 
gument that only factories could provide the neces- 
sary jobs for the indigent classes. But the rationale 
behind the movement was the profit motive and, as it 
became apparent extraordinary profits could be 
gained in manufacturing, capital was attracted to in- 
dustry. This development broadened the base of the 
industrial classes and strengthened the appeal of in- 
dustrial propaganda. 

The industrial spirit fructified other causes 
characteristic of post-war Tennessee. It was behind 
the noisy and ineffectual immigration crusade of the 
1870’s, because manufacturing proponents believed 
that skilled and disciplined immigrant labor was es- 
sential for continued industrial progress. In education 
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Tennessee pro-industrialists were in the vanguard 
of the elements responsible for the establishment of 
a public school system in 1873. They supported 
popular education on the ground that public schools 
would be invaluable in training technicians and in- 
stilling the ideals of the property-owning classes. 

However, it would be misleading to assume that 
the rise of the industrial spirit only affected the 
capitalist classes. The expansion of manufacturing 
in the state created a working class movement, with 
its implications of labor strife, union organization, 
and distinctive class objectives. Industrial disputes, 
often marked by violence, became common, and ur- 
ban workers, unable to gain status in the established 
parties, attempted to organize their own parties. 
But, in general, the owning groups, with control of 
the press and supported by the prevailing individual- 
ism of a rural society, held their position against 
labor. Neither was political insurgency an effective 
weapon of the working classes. The factors of nu- 
merical inferiority, political inexperience, and the 
tradition of party regularity, worked against the 
creation of separate labor parties. But these in- 
choate stirrings of the urban workers indicated that 
the rise of industry would present Tennessee with 
new problems. 

By the 1880’s the powerful evangelistic drive of 
the industrial spirit had achieved substantial results. 
Manufacturing appeared now to be the only way for 
economic salvation. The 1880’s were marked by 
large-scale factory construction and a rise of one 
hundred per cent in industrial production and cap- 
italization. Centralization and consolidation of en- 
terprises also marked this phase. By 1885, with in- 
dustry providing the dynamic force, Tennessee en- 
joyed a much more diversified economy than had 
existed in 1860. It was now evident that the state 
had entered the industrial age. 
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FEDERAL TRADE WITH THE CONFEDERATE 
STATES, 1861-1865, A STUDY OF 
GOVERNMENTAL POLICY 


(Publication No. 4395) 


Robert Frank Futrell, Ph.D. 
Vanderbilt University, 1950 


Secession of the Confederate states in 1860-1861 
promised complete disruption of the old trade chan- 
nels of the Federal Union. Hostilities severed the 
Northwest from its traditional southern customer 
and the Confederate embargo on cotton exports posed 
chaos for the textile industry of New England and 
disruption of Federal finances. The Lincoln admin- 
istration believed that it must attempt to retain the 
southern market and source of supplies, but Federal 
military commanders insisted that war and com- 
merce were inconsistent. 

Secretary of the Treasury Salmon P. Chase first 


evolved the formula that commerce should follow the 
flag into occupied areas of the Confederacy, and 
Congress approved with an act of July 13, 1861, per- 
mitting the President to grant special licenses for 
restricted commercial intercourse with states in in- 
surrection. Lincoln soon delegated the licensing 
function to Chase, who allowed customs officers to 
issue permits for shipment of non-contraband goods 
southward. Northern traders complicated military 
strategy, and, by paying gold, gave aid to the Con- 
federates. On September 28, 1862, Chase prohibited 
purchase of cotton with gold, but military commanders 
still felt that contraband flowed southward. By 1863 
such licensed trade, designed to cover exceptional 
circumstances, was so swollen that exceptions had 
become the rule. 

Because of military opposition to civilian traders, 
Chase asked Congress in February, 1863, to place 
cotton operations under Treasury purchasing agents. 
Congress was unwilling to grant such power, but on 
March 12, 1863, it did authorize the Treasury to take 
charge of all captured and abandoned property in the 
South. Chase then organized a system of special 
agencies and perfected a hierarchy of special agents 
to attend both to confiscation and restricted commerce. 
The system met military opposition and did not pro- 
duce the cotton desired. The Lincoln administration 
in January, 1864, therefore authorized departmental 
commanders to allow Confederate cotton to come into 
their lines in exchange for immediate payment of 25 
per cent of its value in Treasury notes and later pay- 
ment of the remainder at the end of the war. 

Continued laxity brought enactment of theoretical 
non-intercourse through military lines on July 2, 
1864, but Senate opposition was out-maneuvered and 
the Treasury was authorized its purchasing agents. 
Chase’s successor, William Pitt Fessenden, sought 
to conduct the purchasing as a governmental monopoly, 
but the administration, facing severe political oppo- 
sition in the fall of 1864, demanded that the trade be 
opened to all who would participate. Anyone claiming 
to “own or control” cotton or other products could 
bring them for sale to a purchasing agent and return 
supplies to the amount of one-third the sales value 
into thé Confederacy. Military opposition immediately 
developed, especially with General Grant who dis- 
covered that Butler’s loose management of trade at 
Norfolk was helping provision the Confederate armies 
in Virginia. In March, 1865, Congress repealed the 
purchasing clause but with the reservation that Con- 
federates might still sell their products for Federal 
bonds. Lincoln let the measure die without his sig- 
nature, but the war was soon over. By September l, 
1865, the system of restricted commercial intercourse 
was ended. 

The usual interpretation of the trade between 
belligerents has been that the Confederates benefited 
more than did the Union, but closer study of Federal 
policy reveals that Lincoln obtained cotton in scarce 
but sufficient amounts to prevent a crisis in his e- 
conomy. Moreover, lenient trade policies in 1861- 
1862 prevented a serious defection in the Northwest. 
The Confederacy, attempting generally to prevent 
trade with the Union, failed to obtain valuable 
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military supplies which might have kept its armies 
in the field. 

The principal sources of this study were the 
manuscript records of the Treasury and War De- 
partment in the National Archives. 
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ATTITUDES OF AMERICAN TRAVELERS IN 
GERMANY 1815-1890: A STUDY IN THE 
DEVELOPMENT OF SOME AMERICAN IDEAS 


(Publication No. 4321) 


Ruth Ann Musselman, Ph.D. 
Michigan State College, 1952 


Although the American traveler in Europe has 
long been a recognized phenomenon of American 
civilization, little research has been done in the ex- 
tensive historical record of the American traveler 
— the travel narrative. A large body of literature, 
especially of nineteenth century Americans in Eu- 
rope, recounts the travelers’ impressions of the 
countries they visited. Utilizing this material con- 
cerning the American traveler in Germany, this 
investigator attempts to determine why the Ameri- 
can traveled to Germany, what his attitudes were 
toward German society, culture, and government, 
and how his ideas were related to the development 
of American thought. 

The early nineteenth century American’s interest 
in Germany stemmed primarily from an intellectual 
impulse generated by the tremendous development 
in German thought and letters at the end of the 
eighteenth and the beginning of the nineteenth cen- 
turies and from the awakening of the German na- 
tional spirit during the Napoleonic Wars. This idea 
ran parallel to the nationalistic optimism about the 
future of his own nation that colored the thought of 
the early nineteenth century American. For this 
reason, he traveled to Germany during the first half 
of the century with three images in his mind: he 
saw himself as a “pilgrim” seeking the culture of 
Germany or seeking enlightenment on the lives and 
customs of other peoples; he saw his own nation as 
the great example that would teach and lead other 
nations of the world in the establishment of demo- 
cratic governments and societies; and he visualized, 
and liked, Germany as the potential Protestant 
leader in Europe both in culture and in liberal gov- 
ernment. 

The experience of the American traveler in 
Germany in the nineteenth century witnessed the 
gradual breakdown of these images. Socially, he 
found many aspects of German civilization that were 
far less refined and intellectualized than he had 
imagined. Culturally, he granted German superior- 
ity in the cultivation of arts and letters, but he felt 
that this culture did not embrace the whole of Ger- 
man life. Politically, he found that, in spite of the 
existence of both liberalism and nationalism in 


Germany, the traditions of militarism, paternalism, 
autocracy, a state controlled church, and great 
economic inequality promised little in the eventual 
establishment of a democratic nation in Central Eu- 
rope. The ultimate unification of Germany under 
Bismarck and the resulting new German Empire 
dashed the American’s hopes for the creation of a 
liberal German state after the pattern of the United 
States. 

On the other hand, the late nineteenth century 
American traveler showed less optimism than the 
early traveler in regard to the future of his own na- 
tion and in his view of himself. He indicated that, 
while he appreciated the superior political and eco- 
nomic advantages of life in the United States, he felt 
a sense of dissatisfaction with the social life in ma- 
terialistic post-Civil War America. He became 
somewhat skeptical of the purpose and value of travel 
and of the destiny of both the United States and man- 
kind. Finally, he still experienced the magnetism of 
the tradition and culture of European civilization. 
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THE MONTH OF ASSASSINATION: 
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(Publication No. 4381) 


Kenneth Roland Walker, Ph.D. 
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This dissertation is a study of the leading politi- 
cal, economic and social conditions in the United 
States at the time of William McKinley’s assassina- 
tion in September 1901. The examination reveals 
that the leading influences on American life at the 
beginning of the new century were industrialism, 
science, and urbanization. Although Leon Czolgosz 
was partially a result of European conditions, his 
stated reason for shooting the President was that 
McKinley represented for him the economic exploi- 
tation and political power of the new industrialism. 
Politics were corrupted by businessmen and political 
bosses (the latter basing their power on illiterate 
immigrants and disinterested native voters.). In 
foreign affairs, the leading trends were imperialism 
and a slight reciprocity in tariff scales. These 
stemmed from declining unexploited resources in 
America and a need for new markets abroad for in- 
creased manufactured goods. In business, indus- 
trialism and science were producing trusts, exploi- 
tation, dislocations, and some prosperity. The farmer 
attempted to combat monopolies and nature with more 
production. Some laborers met the exploitation of 
big business with unions and the strike. The inelastic 
supply of money based on government bonds was in- 
sufficient for the needs of business. Commercial 
paper, demand <eposits, and increased production of 
precious metals slightly alleviated the shortage. 
Faster and more adequate transportation facilities 
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distributed the larger quantities of processed mer- 
chandise. However, many of these transit conven- 
iences were operated in a monopolistic manner, 
detrimental to the public. 

American social conditions underwent similar 
modifications in a scientific and industrial commu- 
nity. The new industrial class furnished the basis 
of “high society,” noted for its conspicuous con- 
Sumption. In the urban environment many of the 
family functions were administered by other insti- 
tutions. The birth rate was declining partially be- 
cause children were an economic disadvantage. The 
effect of this trend was counteracted by science and 
medicine. The shorter working day provided the 
average American with more leisure time which he 
spent in increasing amounts in watching commercial 
entertainment. Technology also supplied woman 
with more independence and leisure which she used 
to improve her position and advocate reforms. In- 
dustrialists craved cheap labor in the form of im- 
migrants; laboring men and nativists were opposed 
to the “new immigration.” The chief minorities, 
Negroes and Indians, were persecuted because of 
their color and former status. Religious bodies 
reacted in varying ways to the attacks of higher 
critics on the Bible, and to the accented social prob- 
lems. Some rich men, humanitarians, and generous 
Americans attempted to ameliorate the existing in- 
equalities. Education, modified by industry, science, 
and democracy, displayed a more general high school 
education, practical courses, and some business 
control of colleges. Industrialism provided more 
abuses which writers could exploit. In literature 
this trend was shown in naturalism; in periodicals, 
muckraking; and in newspapers, yellow journalism. 
However, many romantic writers and historians 
continued to portray an optimistic scene. As for 
the fine arts in America, they were in their infancy; 
Europe was still the master. Philanthropists, 
larger audiences, and a Puritan influence were 
America’s chief contributions to the arts. 
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THE POLL TAX AS A SUFFRAGE 
REQUIREMENT IN THE SOUTH, 1870-1901 
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This study attempts to examine the conditions 
under which the southern states made the payment 
of the poll tax a prerequisite for voting, the factors 
which helped bring about the movement, and the 
voters’ reaction to the requirement. Four states 
have been selected for study: Alabama and Missis- 
sippi in the lower South and Tennessee and Kentucky 
in the upper South. 

The poll tax has been used in the United States 
since colonial days. When the Radicals controlled 


the South during Reconstruction they levied the tax 
for the support of the public schools. After Recon- 
struction the tax was retained. In Tennessee alone 
did the new constitution (1870) make the payment of 
the tax a condition for voting. When the southern 
states resorted to the literacy test and poll tax as 
suffrage restrictions in the 1890’s the same devices 
were used in a number of states outside the South. 

The rapid spread of the movement to restrict 
suffrage suggests the presence of certain factors that 
made such action necessary. The desire to eliminate 
the Negro voters usually is accepted as the paramount 
reason for using the poll tax. To this may be added 
the alleged intention of disfranchising the poor white 
people. The pressure exerted by the friends of edu- 
cation and the conservatives’ belief that good citizens 
paid taxes have been largely overlooked. Finally, 
the Federal elections bill of 1890 stimulated the re- 
vision of suffrage qualifications. 

These elements varied in importance in each state. 
The white citizens of Mississippi (1890) and Alabama 
(1901) used the poll tax and other devices to make it 
difficult for the Negroes to vote because the latter 
were thought to be a menace to white supremacy and 
responsible for the corrupt election practices which 
existed. The Tennessee constitution was revised to 
re-enfranchise the Confederate sympathizers and to 
make provision for Negro suffrage. The poll tax was 
approved generally in the convention and in the press; 
it rarely was associated with Negro voting. The con- 
stitutional provision, however, was not enforced. 
This treatment of the poll tax weakens the general 
assumption that it was aimed at the Negroes. The 
Kentucky constitution (1891) did not make the poll 
tax a voting requirement. 

The available testimony of contemporaries who 
participated in the poll tax movement does not indi- 
cate that the tax was intended to disfranchise the 
“wool hat boys.” In 1890, the members of the Farm- 
ers’ Alliance in the Tennessee legislature was in- 
strumental in revitalizing the poll tax clause in the 
constitution. The Alliance elected the governor and 
sent fifty-four members to the legislature. In 1891, 
at the suggestion of the governor, the poll tax law 
was strengthened. The spokesmen of Mississippi 
farmers in the constitutional convention of 1890 did 
not oppose the poll tax. Even those who became 
Populists accepted it. The poll tax in Alabama 
aroused little opposition among the delegates, the 
press, or the voters. The Birmingham Labor Advo- 
cate, a union paper, endorsed the tax. 
~The advocates of public education in Tennessee, 
Mississippi, and Alabama supported the poll tax 
movement. The state and county school administra- 
tors complained of lax enforcement of the poll tax 
laws and recommended that the tax be made a voting 
qualification. These people influenced the constitu- 
tion-makers. 

The conservative citizens who believed that all 
voters should be taxpayers approved the poll tax in 
the suffrage articles. The Federal elections bill be- 
fore Congress in 1890 did not go unnoticed, and the 
southerners moved to counter -act Federal interfer- 
ence when they revised their laws. 
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The principal sources used in this study were 
official proceedings and journals of the conventions, 
newspapers, and manuscript collections. 


Microfilm copy of complete manuscript of 349 
pages, $4.36. Enlargements 6” x 8”, 10¢ per page. 


POLITICAL SCIENCE 


A STUDY OF ADMINISTRATIVE PLURALISM 
(Publication No. 4368) 


Charles Porter Beall, Ph.D. 
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The increasing size and complexity of our ad- 
ministrative structure of government has been a 
source of serious concern in recent years. Toa 
large extent this increase in the administrative 
machinery of government has been for the purpose 
of regulating the power of special interest groups 
and providing services desired by them. Although 
such groups have affected public policy and have 
determined policies of government, they have not 
been brought into a role of public administrative 
responsibility. This condition assumes greater 
Significance when it is noted that the conventional 
means of insuring governmental responsibility, 
through legislative control, has become less effec- 
tive. Legislatures are becoming less capable of 
controlling the increasingly large administrative 
apparatus of government. 

It was therefore felt that consideration should 
be given to the development of the group process as 
it affects the political institutions of government, 
and particularly the administration of government. 
A brief historical sketch reveals the significant role 
that social classes have played in the development 
of the governmental administrative structure. These 
social classes were either instruments opposed to 
the growth of a centralized administrative structure 
or they were instruments of administration coopted 
by the governmental sovereign. 

The rigid pattern of social classes declined in 
the face of changing economic and political develop- 
ments, but in their place appeared associational 
groups to perform for their individual members 
functions that had been previously performed by the 
early classes. 

As interest groups these associations have 
wielded tremendous influence on legislative policy 
and administrative procedure, but to a very limited 
extent have they assumed administrative responsi- 
bility. 

A study was therefore undertaken of certain 
associational groups that have either performed 
public administrative functions or that have been 
brought into joint administrative endeavors with 
government. As considerable attention had pre- 
viously been given to the role of economic groups 


participating in administrative functions of a regula- 
tory nature, this study is limited primarily to the 
consideration of community planning councils and 
their affiliate organizations which are non-economic 
groups participating in service rather than regulatory 
functions. The record of the community planning 
councils in performing publicly needed services and 
joint cooperative administrative endeavors with gov- 
ernmental agencies is impressive. It is felt that such 
associational groups having a service objective and 
already performing publicly needed services could 

be further strengthened by governmental subsidies to 
give services that otherwise would be required by an 
expanding governmental administration. It is further 
felt that in our complex society an integrated com- 
munity planning of the administrative services ren- 
dered by the various levels of government and the 
various associational groups is necessary to effec- 
tively provide the most efficient service to the public, 
and to permit the widest utilization of grass roots 
participation and control. 

A brief survey of the Swedish experience of as- 
sociational group participation in public administra- 
tive endeavors reveals a striking degree of group 
responsibility in public administrative functions. The 
Swedish pattern might well deserve serious consider - 
ation in the United States as a model for the extension 
of group participation in public administration. 
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This dissertation is a study in inter-group polit- 
ical relations, chiefly extending from early 1922 down 
until February of 1925 and with the emphasis being 
on the Socialist Party of the United States and its 
participation in the movement known as the Conference 
for Progressive Political Action. The Socialist Party 
was one of the charter members in the movement 
that nominated and ran Robert La Follette Sr. for the 
presidency in 1924. Socialist participation in C.P.P.A. 
reflected the disorganized state of the American So- 
cialist Party, which had been badly hurt by develop- 
ments brought forth by World War I and its aftermath, 
plus a growing conviction that the organizational plan 
and techniques being followed by the increasingly 
successful British Labor Party constituted a pattern 
to be followed in the United States. It was with the 
expectation that a mass labor party would be the end 
result, and was indeed fated by the pattern of histor- 
ical developments, that the Socialist Party threw itself 
into C.P.P.A. activities. 

The Socialist Party in its relations with the Con- 
ference found itself pushed back again and again from 
positions it had announced it would not retreat from, 
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and Socialists were generally taken for granted by 
other participating groups and individuals, particu- 
larly in the 1924 campaign. Socialist contributions 
to the common Progressive effort in 1924 were of a 
major nature, except in financial matters, and in- 
volved the circulating of nominating petitions, 


speech making, the holding of common meetings, and 


campaign management in some instances. 

There is evidence to show that in many instances 
during the 1924 campaign, and in some instances 
before, the Socialists were definitely shunted aside 
or played down. La Follette and associates appar- 
ently did not wish to acknowledge Socialist support 
any more than they could help, a fact which appears 
to be related to the red herring campaign spear- 
headed by Republican vice- presidential candidate 
Charles Dawes and engaged in by others. However, 
a major factor in preventing certain labor groups 
in C.P.P.A. from fully trusting and accepting the 
Socialists pertained to differing interpretations as 
to the basic problems in American life, and where 
there was agreement on the problems faced, differ - 
ing means of tackling them. A synthesis between 
the doctrine of a fair day’s wage and the conquest of 
political power, albeit by democratic means, was 
and is not easily achieved. 

It would definitely appear that participation in a 
larger movement hurt the Socialist Party, resulting 
in a decline in membership morale and a loosening 
of organizational bonds. Many Socialists stayed 
with the larger liberal movement after 1924. Itis 
to be doubted whether participation in C.P.P.A. was 
as important a factor in the subsequent weakness of 
the Party as the difficulties brought forth by World 
War I and its aftermath. 

It is a thesis of the author that in the prolonged 
debate that took place within C.P.P.A. throughout 
its history Socialist concepts of political strategy 
and tactics were on a sounder basis than the so- 
called non-partisan approach of labor and other 
groups that did not want the organization of a polit- 
ical party and did not want emphasis on supporting 
tickets in the field. A major handicap of 1924 Pro- 
gressivism was the weakness of organization in the 
field. Even with these handicaps, the results for the 
national Progressive ticket constituted a reasonable 
beginning as the Socialists believed, in contrast to 
the opinion of other Progressive groups. Despite a 
greater soundness in Socialist thinking concerning 
strategy and tactics in C.P.P.A., it may be ques- 
tioned whether a labor party as envisaged by the 
Socialists would have been the final product if C.P. 
P.A. had organized as a party and not given up the 
ghost after defeat at the polls. 
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This study concerns the cause and results of in- 
equitable apportionment of representatives to the 
Indiana General Assembly. The concept of repre- 
sentative government and majority rule is developed 
from the early years of the Northwest Territory to 
the present. The influence of the early governing 
documents is examined in relation to the apportion- 
ment provisions of the 1816 Indiana Constitution. A 
like examination is made of the Constitution of 1851 
and the importance of the Constitutional Convention 
of 1850. 

Each apportionment bill which came before the 
legislature from 1816 to the present is examined and 
analyzed. The procedural difficulties connected with 
the passage of apportionment bills, under both state 
constitutions, is explained. Sections of several 
chapters stress the procedural methods used by 
representatives to retain their majority vote in the 
Assembly. One chapter analyzes the effects of failure 
to reapportion periodically, according to population 
changes. 

The contention of the thesis is that apportionment 
has been primarily attempts by overrepresented 
areas to retain a majority position, in itself, and that 
the traditional rural-urban conflict, partisan strug- 
gles, and other factors are subordinate considerations. 
It is argued that a solution to the problem must be 
found if majority rule, one of the fundamental bases 
of representative government, is to be honored. 

It is apparent from this study that apportionment, 
once held a most vital and essential function of the 
legislature for the perpetuation of its republican form 
of government in the eyes of the people and their 
representatives, became, through the years, a matter 
regarded lightly, a means by which representatives 
could play politics to their own particular advantage 
regardless of the welfare of the state. A gradual loss 
of interest on the part of the citizens in their state 
government made it possible for apportionment to 
become completely buried in the complexities of 
procedural manipulation in the legislature, until the 
issue is virtually dead at every session. 

The General Assembly has disregarded the Con- 
stitutional mandate to reapportion and thereby affected 
local governments which see no use in taking the 
state six-year enumeration of males 21 years of age 
and over, the first step for a new apportionment. 
Rotten boroughism, defined as districts with large 
populations and underrepresentation, has become 
more firmly implanted since 1921, when the General 
Assembly last made an apportionment. 

Other methods and bases of apportionment used 
by other states are reviewed and evaluated. Specific 
examples are cited to explain why the Indiana General 
Assembly has failed to pass a new apportionment since 
1921, in violation of the mandatory provisions of the 
state constitution, which requires that such action be 
taken every six years. Several interpretations are 
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made of the attitude of the citizen leaders, the polit- 
ical parties, pressure groups, and the state courts 
toward the need for apportionment. The conclusion 
is reached that unless there is a constitutional 
change permitting the use of the Federal decennial 
census for apportionment purposes, rotten borough- 
ism will be further and more firmly entrenched in 
Indiana. 
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This dissertation proposes to test the hypothesis 
that social change may be so guided that people may 
make desired adjustments in an orderly rational 
manner, rather than by trial and error; and thus 
avoid costs of general disorder and possible vio- 
lence. As an approach to the problem an experi- 
ment to be conducted in a selected Egyptian village 
is set out in detail. The theoretical and method- 
ological foundation, and some specific instrumenta- 
tation of the experiment are included. 

It is peculiarly appropriate to set up such an 
experiment in Rural Egypt because of its long his- 
tory of control from the outside; the more recent 
aspirations for self-determination on the part of its 
people; and because of the industrial and technolog- 
ical revolution which is under way. Unless some 
rational program can be set in motion, serious dis- 
organization is likely to develop. The theory, 
methods of analysis, and insights of the social sci- 
ences may be tested and developed in the dynamic 
situation which is current in Egypt. The plan of the 
experiment involves two villages; one as the field 
operation of the experiment, and the other as a con- 
trol village for comparative purposes. 

The dissertation claims to set forth clearly, 
against the background of world changes: (1) a brief 
analysis of the socio-economic conditions in rural 
Egypt, (2) a description of the Egyptian village which 
includes the social institutions and dominant valua- 
tions among the villagers, (3) the major barriers to 
social change in the Egyptian village, (4) a critical 
analysis of the structural and functional weaknesses 
in prevailing community services and programs, 

(5) a theoretical exposition of some of the inter - 
woven complex phases of social change, (6) a step- 
by-step methodology for undertaking the community 
experiment, (7) the basic criteria for selecting 
leaders and the essential materials to be used in 


preparing leaders for the experimental community 
program, (8) su. gestions of some techniques for 
creative leadership in contrast to many of the com- 
monly used propaganda techniques, (9) the importance 
of continual evaluation in terms of the functional 
relation of specific changes to the total social system, 
and (10) some specific schedules and instruments to 
be used in measuring and evaluating change as the 
proposed experiment affects practices, values and 
attitudes of the people. 

Before the proposed experiment can be put into 
operation, further work is required to provide: (1) 
a better understanding of the socio-economic con- 
ditions of the Egyptian village based on some factual 
materials which are not available at the present 
time, (2) a more comprehensive study of the folklore, 
magical practices and value systems in the Egyptian 
village, (3) a clearer presentation of the theoretical 
implications of the techniques for leadership, and 
(4) the development of a staff to study and prepare 
additional instruments for measuring changes in 
attitudes and behavior after setting the “bench marks” 
and the criteria for continual measurement and 
evaluation. 
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The nature of personality organization and the 
conditions that promote and impede its development 
are central to one of the major interests of all social 
science, namely, the relation of individuals to the 
social systems in which they live. Harry Stack Sul- 
livan attempted to formulate a systematic theory of 
personality that integrates biological, psycho-biolog- 
ical, cultural and interpersonal factors and delineates 
the course of development from birth to adulthood. 

It is based upon many years of clinical psychiatric 
experience combined with extensive knowledge of 
anthropological and sociological data. Sullivan de- 
fined psychiatry as “a science of living under the 
conditions which prevail in a given social order.” 
Thus, for him psychiatry was one of the social sci- 
ences and he believed that its findings had relevancy 
for many more people than the ‘mentally ill’. His 
theory of personality is an elucidation of what social 
scientists call the process of socialization and he 
provides new insights into this dynamic aspect of all 
social phencmena. 

Sullivan’s formulation is more than a classificatory 
scheme. For him, the development of personality 
traits is evidence of an organic integrating process 
that includes the use of symbols as tools. Personal- 
ity is manifest as the appearance in serial order of 
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forms of interaction, super and subordination, com- 
promise, competition, cooperation and collaboration, 
increasingly complex and discriminating abilities 
for symbol operations chiefly manifest in language 
and thought, the establishment of a relatively stable 
organization of interpersonal experience called 
‘self’, and the integration of an expanding series of 
durable interpersonal relationships. Sullivan re- 
veals that any assumption of uniform levels of per- 
sonality organization for the adult members of large 
populations is probably unfounded and that variations 
in personal abilities for relationship significantly 
determine the kinds of social organization that can 
be established and maintained. 

Sullivan’s disclosure of the function of anxiety in 
the establishment of peculiarly human motivations, 
the rote-learning of the culture and the maintenance 
of self-systems augments both information and in- 
sight pertaining to how people are attached to the 
societies in which they live, the development of 
brakes on their adaptability, interferences with de- 
liberate efforts to effect significant changes in so- 
cial systems, and barriers to interpersonal ex- 
changes manifest as the phenomena of ethnocen- 
trism, caste and class, and some kinds of gross de- 
viations of behavior. His discussion of the genetic 
development of language in each individual and the 
“consensual validation” of symbolic formulations of 
experience expands understanding of some barriers 
to communication, the nature of culture, the com- 
plexity of all language behavior and some probable 
difficulties in the way of personality integration. 

Sullivan was one of the first among psychiatrists 
to insist that the findings of sociologists and anthro- 
pologists made it necessary for psychiatrists to ex- 
pand their field of observation and reformulate their 
concepts. His own contributions strongly suggest 
that social scientists can now extend their studies 
to include the results of recent psychiatric formu- 
lations with profit. 
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The Polish migration to Brazil began in 1869 and 
continued steadily until the beginning of the Second 
World War. Although the number entering in any 
one year was not great, never exceeding 10,000 
persons, the Poles today represent the fifth largest 
immigrant group in Brazil. Because of misclassi- 
fication, in the Brazilian immigration statistics, of 
immigrants from Poland due to the partition of that 
country among Germany, Austria, and Russia, until 
the First World War, no accurate count of Poles 


entering Brazil can be obtained. However, a reason- 
able estimate is that at least 100,000 persons of Po- 
lish origin have migrated to Brazil. These Polish 
immigrants and their descendants number about 
290,000 at the present date. For the most part, they 
are concentrated in the state of Parana, with smaller 
numbers in Rio Grande do Sul, Santa Catarina, Sao 
Paulo, and Espirito Santo. 

Data maintained by the immigration authorities of 
the port of Santos, Brazil, were analyzed in order to 
gain some insight into the characteristics of the Poles 
entering Brazil in comparison with other major im- 
migrant groups. Records were available covering the 
thirty year period from 1908 to 1939. Age, sex, 
marital and family status, educational status, religious 
affiliation, occupational status, and residential status 
were selected for analysis. The data indicated that 
the Poles were slightly older and that males were of 
Slightly less numerical importance among the Poles 
than was the case of the average for all migrants. 

The Poles showed about the same proportion of mar- 
ried persons as that for the total group. They com- 
pared favorably, insofar as educational status was 
concerned, Showing a much smaller proportion of 
illiteracy than the total migrant group entering through 
Santos. A surprisingly large proportion of the Poles 
were non-Catholic. In fact, the majority (63.0 per 
cent) entering through this port between 1908 and 
1939 was in that category. The data concerning oc- 
cupational status indicated that about two-thirds of 
the Poles stated agriculture to be their vocation. 

The cultural scene around the city of Curitiba, 
Parana, clearly shows the imprint of the Polish and 
other Slavic immigrants. This is particularly evident 
in the widespread use of the four-wheeled wagon which 
the Poles introduced into the area. Slavic influence 
can also be seen in the types of houses prevailing in 
this section. The widespread use of lumber as a 
building material is an outstanding characteristic of 
the area. The rural Poles tend to cling to the Polish 
way of life. The Polish language is still spoken in the 
majority of the homes, and the dietary pattern contains 
many elements known in the native land. The Catholic 
church remains one of the strongest social institutions 
in the Polish rural community. 

The Poles have brought to Brazil the following cul- 
tural traits that could lead to a higher level of living 
among the rural masses if they were widely diffused: 
(1) a cultural pattern involving the privately owned 
family-farmstead type of agricultural holding; (2) an 
agricultural system that includes the use of basic im- 
plements such as the four-wheeled wagon, the steel plow, 
and the horse as a draft animal; and (3) cultural traits 
which allow them to perform managerial duties and 
the attitude that work with the hands is not degrading. 

The tendency for the Poles to remain apart from the 
greater Brazilian society can be explained by the follow- 
ing factors: (1) the social and cultural isolation of the 
Polish settlers from Brazilian society, (2) the conser- 
vative influence of the Catholic clergy in the Polish com- 
munities, (3)the strong patriotic sentiment of the Poles 
for their native land, and (4) the inability of the Brazilian 
government to make itself felt in remote areas. 
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stage, from the beginning to 1920: mainly as seen by the 
critics. XII, 793. 





SUBJECT INDEX 


897 





Folklore 


FLOWERS, Helen Leneva. A classification of the folktale of 
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aspects. XII, 414. 

DUNN, Samuel Watson. A qualitative analysis of radio listening 
in Champaign county, Illinois. XII, 181. 
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tration of television programming for school systems and 
institutions of higher learning. XII, 415. 

MARKHAM, James Walter. Bovard of the Post-Dispatch. 

XII, 416. 

Van DERHOOF, Jack Warner. Eastern and mid-western agri- 
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the state supervisor of trade and industrial education. 
(P.S. XIV), 371. 


International Law 
and Relations 


SKRETTING, John Richard. Republican attitudes toward the 
administration’s China policy, 1945-1949. XII, 741. 

TEWELL, Wendell Herbert. Two protectorate relationships 
in the international community: France and Tunisia, 
France and Morocco. XII, 742. 


Library Science 


STEVENS, Rolland Elwell. The use of library materials in 
doctoral research: a study of the effect of differences in 
research method. XII, 57. 

Physical Education 

LANDISS, Carl W. Relative influence of various physical 
education activities on motor ability and physical fitness 
on male college freshmen. (P.S. XIV), 401. 

Political Science 
BEALL, Charles Porter. A study of administrative pluralism. 


XII, 858. 
BLUMENTHAL, Frank Howard. Judicial interpretation of 


anti-injunction legislation in the federal and New York courts. 


XII, 209. 
BRECKENRIDGE, Adam Carlyle, Jr. State administrative 
supervision of local finance in New Jersey. XII, 325. 
CAMERON, Turner Christian, Jr. The political philosophy 
of Franklin Delano Roosevelt. XII, 326. 
CLARK, Carroll Hamilton. Some aspects of voting behavior in 
Flint, Michigan —a city with nonpartisan municipal elections. 
XII, 549. 
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DeSANTI, Louis Aldo. U.S. relations with Italy under Mussolini, 
1922-1941: a study based on the records of the Department 
of State and documents from the captured files of Mussolini. 
XII, 89. 

DZUNG, Ky-Ung. The Chinese industrial cooperative move- 
ment. XII, 90. 

EDEL, Wilbur. The State Department, the public and the United 
Nations concept 1939-1945. XII, 91. 

EDWARDS, Richard A. The effect of an unreasonable search 
and seizure. XII, 742. 

ERNST, Richard Hamilton. Towards improving administrative 
adjudication for minorities and majorities with particular 
consideration to labor relations. XII, 91. 

ESMAN, Milton Jacob. The organization of personnel admin- 
istration in a sample of federal agencies. XII, 210. 

FLUNO, Robert Younger. Parliamentary control of the British 
nationalized industries. XII, 549. 

GRAVES, Thomas James. The enforcement of priorities, con- 
servation and limitation orders of the War Production Board, 
1942-1944, XII, 326. 

HAAS, Ernst Bernard. Belgium and the balance of power; a 
critical examination of some balance of power theories in 
the light of the policy motivations of the major European states 
toward Belgium, 1830-1839. XII, 743. 

HENDRICKSON, John Philip. Legislative record of Republicans 
in the Seventy-third Congress in relation to the Republican 
platform of 1932 and the campaign speeches of Mr. Hoover. 
XII, 744. 

HO, Alfred Kuo-Liang. Some contemporary interests of the 
Chinese in the southwest Pacific. XII, 92. 

HO, Stanley Dzu-fang. A hundred years of Hong Kong. XII, 327. 

HORN, Robert Anderson. National control of congressional 
elections. XII, 92. 

HOSSOM, Harold Kenneth. Freedom of speech and public opin- 
ion. XII, 93. 

JACOBS, Clyde Edward. The publicists and laissez faire con- 
stitutional principles. XII, 550. 

JAENKE, Sylvan Fred. Citizen participation in international 
organizations. XII, 745. 

JOHNSON, Donald Bruce. Wendell Willkie and the Republican 
party. XII, 746. 

JOHNSTON, Scott Doran. The Socialist party in the conference 
for progressive political action. XII, 858. 

KAPLAN, Morton A. Some elements of the legal and of the 
political philosophy of Morris Cohen. XII, 94. 

KAYALI, Nizar. Syria —a political study (1920-1950). XII, 95. 

LARDNER, Lynford Alexander. The constitutional doctrines 
of Justice David Josiah Brewer. XII, 95. 

LARSEN, Charles Edward. Commentaries on the constitution, 
1865-1900. XII, 551. : 

LARSON, James Edward. Fiscal capacity and state aid in 
Michigan counties. XII, 551. 

LAYTON, Charles Rush. The political thought of John Bright. 
XII, 210. 

LEONHART, William Kahn. Executive warfare and the Americas. 
XII, 327. ; 

LIEM, Channing. The influence of western political thought 
upon China. XII, 327. 

MARVICK, L. Dwaine. Congressional appropriation politics: 

a study of institutional conditions for expressing supply 
intent. XII, 747. 

MASLAND, John Wesley, Jr. Group interests in American rela- 
tions with Japan. XII, 327. 

Mc NELLY, Theodore Hart. Domestic and international influ- 
ences on constitutional revision in Japan, 1945-1946. XII, 747. 

MOORE, George Francis. Governmental reorganization in 
Iowa. XII, 748. 

MORRISON, Donald Harvard. Town meeting government in 
New Jersey. XII, 95. 

RIDGEWAY, Marian Elizabeth. The Missouri Basin’s Pick- 
Sloan Plan: a case study in congressional policy determina- 
tion. XII, 749. 

ROADY, Elston Edward. Party regularity in the Sixty-Third 
Congress. XII, 96. 
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ROCKWELL, Landon Gale. National resources planning: the 
role of the national resources planning board in the process 
of government. XII, 96. 

ROSSITER, Clinton Lawrence, III. Democratic dictatorship: 
the = and practice of constitutional crisis government. 
XII, 97. 

ROURKE, Francis Edward. Reorganization of the Labor De- 
partment. XII, 327. 

SAKELL, Achilles Nicholas. (Please see Achilles Nicholas 
Sakellarides) 

SAKELLARIDES, Achilles Nicholas. The Hellenic constitu- 
tional crisis, 1915. XII, 552. 

SCHROTH, John Andrew. Dual federalism in constitutional 
law. XII, 210. 

SCOTT, John Richard. The effect of the cold war upon the 
occupation of Japan. XII, 750. 

SELTZER, Robert Daniels. Rotten boroughism in Indiana. 
XII, 859. 

SILVERT, Kalman H. The Chilean development corporation. 
XII, 210. 

STRAETZ, Ralph Arthur. The progressive movement in 
Illinois, 1910-1916. XII, 99. 

SUPPLE, Robert Vincent. The political rise of William 
Jennings Bryan from 1888 to the nomination for the presi- 
dency by the Democratic party in 1896. XII, 211. 

TALBERT, Samuel Stubbs. The newspaper in the one- 
daily city as a carrier of community opinion. XII, 750. 

TAN, Chun-lin. The Boxer catastrophe. XII, 751. 

TSAI, Kuo-Ying. Alcoholic beverage control in New Jersey. 
XII, 328. 

TWISS, Benjamin R. Lawyers against government: their 
assertion and defense of laissez — faire as a constitutional 
doctrine. XII, 212. 

van DYKE, Elisabeth S. L. Dutch foreign policy toward 
Germany, 1933-1939. XII, 751. | 

VARMA, Shanti Narayan. India’s policy in the United Nations 
with special respect to the maintenance of international 
peace and security (being a study of selected questions, 
disputes and situations). XII, 552. 

WANG, Te-Hua. Land reform in the People’s Republic of 
China. XII, 752. 

Public Administration 

BLANK, Blanche Davis. Municipal regulatory licensing: a 

study of sixteen American cities. XII, 553. 
Social Work 

STINSON, Malcolm B. Prediction of medical care costs for the 

aged: a problem in social work administration. XII, 224. 


Sociology 


AHMED, Aly Fouad. A proposed experiment in community 
change by the people of a selected Egyptian.village. XII, 860. 

BAXTER, Dick H. Interpersonal contact and exposure to mass 
media during a presidential campaign. XII, 225. 

BEATTY-BROWN, Florence Rebekah. The Negro as portrayed 
by the St. Louis Post-Dispatch from 1920-1950. XII, 109. 

BLAU, Peter Michael. The dynamics of bureaucratic struc- 
ture: a study of interpersonal relations in two government 
agencies. XII, 753. 


BLITSTEN, Dorothy Rubovits. The significance of Harry 
Stack Sullivan’s theories for social science. XII, 860. 

BREED, Warren. The newspaperman, news and society. 
XII, 754. 

BROWN, James Cooke. Cooperative group formation: 
blem in social engineering. XII, 553. 

CARLSON, Robert Oscar. The influence of the community and 
the primary group of the reactions of southern Negroes to 
syphilis. XII, 754. 

CULVER, Wallace Waldeck. A study of social attitudes of 
German and American high school students as related to 
authoritarianism. (P. S. XIV), 504. 

GERRARD, Nathan Lewis. The role of the family in culturally 
patterned urban white male juvenile delinquency: sociologi- 
cal and psychiatric contributions. XII, 755. 

GLOCK, Charles Young. Participation bias and reinterview 
effect in panel studies. XII, 756. 

GOLDMAN, Bernard. A scale for the measurement of group 
cohesiveness. XII, 554. 

HIMELHOCH, Jerome. The dynamics of tolerance: a study 
of social and psychological factors in the development of 
ethnic attitudes among certain college students. XII, 555. 

HODGDON, Linwood L. An operational method for measuring 
medical needs and resources in rural communities. XII, 
757. 

JACOBSON, Paul Harold. Some statistical patterns of mar- 
riage in the United States. XII, 556. 

KAHN, Alfred Joseph. A court for children: a study of the 
New York City Children’s Court. XII, 757. | 

KAPLAN, Max. The musician in America: a study of his 
social roles. Introduction to a sociology of music. XII, 110. 

KISH, Leslie. On the differentiation of ecological units. 

XII, 536. 

KRUGMAN, Herbert Ellis. The interplay of social and psycho- 
logical factors in political deviance: an inquiry into some 
factors underlying the motivation of intellectuals who be- 
came communists. XII, 758. 7 

LEAR, Elmer Norton. Collaboration, resistance, and libera- 
tion: a study of society and education in Leyte, the Philip- 
pines, under Japanese occupation. XII, 340. 

LOFTIN, Marion T. The Japanese in Brazil: a study in 
immigration and acculturation. XII, 759. 

MIYAKAWA, Tetsuo Scott. American frontier and Protestant- 
ism: a study of Protestantism, voluntarism, and ethos of 
American frontier society. XII, 225. 

MOBERG, David Oscar. Religion and personal adjustment in 
old age: a study of some aspects of the Christian religion 
in relation to personal adjustment of the aged in institutions. 
XII, 341. 

NEURATH, Paul Martin. Social life in the Cerman concentra- 
tion camps Dachau and Buchenwald. XII, 111. 

POWELL, Reed Madsen. A comparative sociological analysis 
of San Juan Sur, a peasant community, and Atirro, an 
hacienda community located in Costa Rica, Central America. 
XII, 112. 

PRICE, Paul Hurvey. The Folish immigrant in Brazil, a study 
of immigration, assimilation, and acculturation. XII, 861. 
RASMUSSEN, Donald Edwin. Social factors in southern white 

equalitarianism. XII, 342. 

STUART, Irving R. A study of factors associated with inter- 
group conflict in the ladies’ garment industry in New York 
City. XII, 226. 

WEST, Patricia Salter. The college graduate in American 
society; a survey analysis. XII, 112. 
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